TRAE SRR Aug. 20, 2020, 47(8): 2630-2651
Microbiology China DOI: 10.13344/j.microbiol .china.190868

tongbao@im.ac.cn
http://journals.im.ac.cn/wswxthcn

Y/ A TS

E TR KBHEREE R RAF oA AR ENL
7' RAES Rk’ GETS

1 RigACE KA Zy 2Bt il 200240
2 iRl KA ARl R 2R e Bl 200240
3 hiEgsgiE Kgs bt i 200240

B OB (HF)HEAR—ETHHEMAEAREKN S RLTRHING LGB, LA L
CEBAEANBPARRBRER T EGE R x. B8] AT RN KTk, RFLTEHHER
Sphingobium yanoikuyae SITF-8 2 3E irid T &L £ F49%& @ . [ k] AR SIBAR# A B AR AR
AR EOREFHEIBERE T, R T HIEE SITF-8 £FEMA T RO RAKFHRLETM. [£X]
AT AR 77 ik F473] 580 MRIA £ FE G, XBEFGEmioXs,. $EfflEsraLE—E
e, (250 ) £48 JE4R #4 R 4 (data-independent acquisition, DIA)E AR/ & H A BAKE E & G 448
M _E B B F IR FA R 4E (data dependent acquisition, DDA)# A, Bk, DIA f£ %L FRT A8k
REREOKRE T EHEELEAIHRYE, HRIFEME T @I0EFREGIKFEERAEEORERN B,

KB AR AR ER Rk, BB ERMEB R ERE ST K, 3, BHER

Establishment of a data-independent acquisition proteomic
analysis method for Sphingobium yanoikuyae
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Abstract: [Background] Sphingobium is a kind of bacteria which can effectively degrade polycyclic
aromatic hydrocarbons (PAHS) represented by phenanthrene. This characteristic makes sphingobium have
broad application prospects in the field of environmental pollution control and biotechnology. [Objective]
The am of this study is to optimize the quantification method in order to acquire the complete
differentially expressed proteins of Sphingobium yanoikuyae SITF8 under phenanthrene stress. [M ethods)
Data dependent acquisition (DDA) and data-independent acquisition (DIA) proteomics analysis methods
were used in this experiment. [Results] These two methods had commonly quantified 580 differentially
expressed proteins, which played important roles in cell metabolism, transport and regulation.
[Conclusion] DIA has a significant advantage in the quantification of differentially expressed proteins,
which is helpful for the discovery of low abundance regulatory proteins induced by phenanthrene stress.

Keywords: Data-independent acquisition, Data dependent acquisition, Phenanthrene, Sphingobium yanoikuyae

*Corresponding author: E-mail: hopieO0@sjtu.edu.cn

Received: 28-10-2019; Accepted: 03-01-2020; Published online: 06-01-2020
*JBIE1E&: E-mail: hopie00@sjtu.edu.cn

Yts HEA: 2019-10-28; #E HHEA: 2020-01-03; M4 E 4 HEA: 2020-01-06



T FETARBE PO B TR 2 1 B 2 e M R ST 2631

Z AT R (PAHS) & — il fA7E TAE R R G
kG g, TR B . B
e BURPERI RO ARYE, Wz E AT
St YRS BB P RIS YL —
YO TR FEE 2 E R P
KEMTE Y Z—, ORI IR X e A=)
Ve 22 RIS R BRI R JE R — R4 TR
BA 3N MBKIEZ 07k . JER bk
FAEERE, DEMREPUUR, FEs gYsEm A
VR B s S ol 2 i A g e

BeEA it R4E (datarindependent acquisition,
DIA) B A I JLAE BT B & 1 R = Rl
BHA, fFH Venable 7E 2004 4E4 P, KT
15550 B T B R B B8 1R TR SR B A 7Y
K4 (data dependent acquisition, DDA)#; A, DIA #]
KA R EFEE, AmEA 25T,
Kot aT [l OO 1535 TR AT TR SR A
B R A R B U, LAk DIA
FOAR R SRR, IR KT DIA Ak eloEe AR
A~ 3hik DIA Bt THY. @R DIA
FE TR R BT ST A S A e
IR TLE Rl B 22 45K RIS B g B

ARSI B 2 KA A S5 A B P B 48 5 TR A O o
FIREFRIREHLRI RIS o FRATTHE HIE P i r S 21—k
A 2 R i E 1Y 495 5 T (Sphingobium  yanoikuyae
strain SJTF-8), & I i#f—2 L4 DDA F1 DIA % &
FOR BYRE SRR A i HYE L, AT
DL bR AT i 2B i E R AR T o R SR X 4, R
DDA F1 DIA BRI 152 2% s B FL RS IR A
SITF-8 TEAEMMA T 28 B K ik ek, DIk
W 25T 25 R E R, AR
Kok St 22 IR D5 R AL (R A o S AL RS AR AR o
1 MREFE
11 A

SCIS TR IETE SITF-8 i FifEsci Kp 2
KSR R Ay AR 8], EIETPAER R

12 IEFE

FLaEh B 3R (g/L) . KH.PO, 4.500, K,HPO,
13750, (NH4),;SO; 2.000, MgSO,7H,O 0.160,
FeSO,-7H,0 0.005, CaCl,0.011, MnCl,-4H,0 0.002,
1.3 FERFIFLIE

3E, Sigma /Al 7 FREE, Promega /A .
A4 foh =8 75 B4, Scientz 2 ] ; X Bridge Peptide
BEH Cig i, Waters /A#]; Ultimate3000 (A
L. EASY-nLC 1200 M- (1%L . Q-Exactive
Plus i3 . B.0k4H{Y, Thermo Fisher A+l
14 =IWFE

SRR R AR E LA 1,
141 HHEIEF

K LB 553551 250 pg/mL FEMISEEREER 5%
FRILRE IR . A5 SITF-8 76 30 °C. 220 r/min
PR REFE, 12 000 r/min #.0> 20 min W4E LB K55
PISNE TR SITF-8, Al 1xPBS ZZMik ki 3 ¥k,
AT TG SR A AN B A FER SR A, IR R
WG SE, BRI EER 3R
142 WHEEAMRRRGEKK

12 000 r/min 5.0 20 min YAELEFR4nMe, 1
1xPBS ZZHRIERE 3 K. JIMA 600 uL ZHEZ
(50 mmol/L NH4HCOs, 8 mol/L FR &) Fe /L iv 4l
b | =2 SR e Y B E S T SRSy S0 S P4
oW, HA 10 s, {51k 5 s, A TR G
FEABE A MR R Ases, DRARAR RO 7,
YNPGRS B E R 15, 30, 45, 60min, A
I RN PRS4SS50 T 4 °C. 12 000 r/min
B0 30 min AFRANIIAT . FH BCA WRINE R I
143 EHMESHRE

7E 37 °C T[] 1 mol/L DTT ¥4 e )
50 pg & ik 5 1 h, 8 1 mol/L B Z e (IAA)
TEREGAL % IR T A PR IR 2 AR 5% 40 min, 2%
FASP Jrids, fdf I 2 & 11 i (Promega, USA)
il A I, B FIEE S & R i L
1:50"°, 12 000 r/min E5.0> 20 min WA GRS oA
ZRKIREY, FE OGRS, Wi
0.1%H Ry i HH Arl
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o DBsearch
DDA analysis m FDR<001 Fold change=2
P value<0.05
y i i Proteome Discoverer |ANOVA o
LB / Quantitative analysis Differentially exp_ressed
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PAH i y i \ de novo+DB searct -
DDA Fold change>2
—— |FDR<0.01 —_— L
SITF-8 Studio PeaksQ Significance>20
PEAKS Studio
i . Quantitative analysis Differentially expressed
DDA library generation protein screening
¢p, — UL ]—m—=
LB PAH 46810 DDA Proteome Discoverer DDA library
SITF-8 HPLC
DIA analysis F
¥ + Q value<0.01 Fold Changc>2
- 4 —
e Il...__*amm%m__'Pmm@m
LB < ™
‘} y y - / Spectronaut Spectral library Quantitative analysis Differentially expressed
PAH searching protein screening
$éé o ™~
de novot+DB search Told oh =
SITF-8 —  [FDR<0.01 — | e change=
Studio PeaksQ Significance=20

PEAKS Studio

1 FUEHELERIERE

Figurel Massspectrum data processing flow

1.4.4 DDA 47#f

it Ji A 25 1 8 i Easy-nLC 1200 44 FHEAH 4,
TSR & A 9K Wi 2% Y5 Y Q-Exactive Plus Fii [k
TP53H0T o B2 IIKFESL T 0.19%H BRI B A i, JH7E
Cus fA1541 (50 mmx15 cm, 1.7 um)H43 s, SR
FIARZR (s AH A 99.9%7KF1 0.1%H iz ; i shAH B:
80% il 0.1%H1iR) 41 B Z ik, LA 200 nL/min [
TS 120 min B EEVRIBIK, Z2RRDEMER A -
0-2min, 2%-6% B; 2-97 min, 6%—22% B; 97-107 min,
2296-32% B; 107-109 min, 32%-95% B ; 109-119 min,
95% B; 119-120 min, 95%—2% B, JHi{1E%H
W (DDAYBL T 454, 7E43HE5 70 000 (AGC
3e6) M HLIE B H A T 4T3 R4 (mvz 3501 500) . %
SrES I AHT 20 DM IRE S (RS> +2) B i i
fE fill 18 (HCD) % % ,  # 1 1k Alf 3 fE (normalized
collision energy, NCE)l 28.0, 4% 1Yk i &
275 °C, WEZEHLJESE 1 900 V., TB FEMHERN
17 500 (AGC 1e5)#LiE L&, 2 MSMS
FHE A B I FT IS ] 4331 15k 50 mis il 45 ms,

Differentially expressed

Quantitative analysis . .
protein screening

BNAHEBRIT A &l 30 s,
145 DDA iEEFERIEL

B 200 pg 518 TR 11 A R i = pH
FEAE A3 B AL 8 N4 43, SR XBridge Peptide BEH
C18 {fj#H:(250%4.6 mm, 5um, Waters), Jizhti A
>4 5 mmol/L Fi2%%(pH 10.0), i sh4H B 4 5 mmol/L
F RN 95%Z IR A (pH 10.0), ¥t 0.8 mL/min,
PERERE 25 ik, A9 40 °C, /RN 0-5 min,
2% B; 5-6min, 2%-5%B; 6-8min, 5%8% B;
8-43 min, 8%25% B; 43-54 min, 25-40% B;
54-54.5 min, 40%-95% B; 54.5-59.5 min, 95% B;
59.5-60 min, 95%2% B; 60-65min, 2% B, ¥4
SRR T T8, IFERTAARAE 0.1%H R, i
nano-LC-MSIMS #4750 #r, st B oA Jr ik
[F] 1.4.4,

BT A= ) ) i 2 - Proteome Discovery
(PD, 2.3 WAL 40T, ABGEEIE. ML
BoH Trypsin, I KRVIIKE N 2, BETFHNFET
T O 2243 A B AL 1x107° F1 0.02 Da, [l5E &M
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k1 Carbamidomethyl (C), A] £ {&4fi &y Oxidation (O),
Deamidated (NQ). fii[f] Target/Decoy ¥ F 7%, £
JEFIEE 1Y FDR 338 E 8 1%, i Spectronaut 11.0
(Biognosys AG 2013, J&3C K #kgH{EE A SPE)FT
¥ PD A= ihY . pdresult 48 ZES5 S0, BRANESE IRT
KAESL, TEEES RO e B BN &
146 DIA &#f

it ik I 0 22 BRRE S 835 3 B 7k [F) 1.4.4 DDA
O30T o BUEACHE B AR OB (DIA) BT #2478
¥R K 70 000 (AGC 3e6) i Bk kA T 4414
KA (m/z350-1405), W 11E 30 AR I,
S 1T 2 50 ms, F 25 F7E 0 HE% k17 500 (AGC
le6, IT A3k, BIAFHEN 2MHIE I,

#1 DARBEORE
Tablel DIA isolation window settings

wHFs Trg B FLJE
Window No. Start m/z Width
1 3725 34.5
2 407 25
8 432 21
4 453 18
5 471 18
6 489 18
7 507 18
8 525 18
9 543 18
10 561 18
11 579 18
12 597 18
13 615 18
14 633 18
15 651 18
16 669 18
17 687 18
18 705 18
19 723 18
20 741 18
21 759 18
22 77 18
23 795 22
24 817 25
25 842 25
26 867 25
27 892 42
28 934 140
29 1074 220
30 1294 No data

147 ¥R

(1) PD ' DDA ##iz it 34(PD-DDA)

1% DDA Juilstnfidis e A PD R TH, %
PRI XA FEA EA T Label-free EwE T, fff
FH Uniprot_SITF-8 2 [ 54 76 (5 343 45 H A 14 ¢
LPR, BT WHAREGE SN Trypsin, K]
WER 2, BB HIT B it I 22 430 % B
1x10° il 0.02 Da. [#5EBHiy Carbamidomethyl
(C), mIZ:{&Hil Oxidation (O), Deamidated (NQ).
ZIKHEFEMER) FDR 8N 1%, HEHFE R
ST AT 3 KB UL, DL LB $53R4iff )
AR B T TehRiE b, B R FRRA R
FERAR A, 2 51 0.5 Fll P<0.05 1A AE 23000 i I .

(2) PEAKS ' DDA 5 DIA % ¥ &b B
(PEAKS-DDA, PEAKS-DIA)

PR A F| B S EE $ A PEAKS Studiol0.0
(Bioinfomatics Solutions Inc.) ', {# F Uniprot SITF-8
H 1B (5 343 45 H)MEA T A 3 ¥4 858 R AR
B 5351 E ol DDA BRI DIA B, HARSHL
W AR BB A s I 0 o e 22 0 il 1
Ji, 1x107° 1 0.02 Da; AT R IR YIS ECH 2;
8 52 &4 A CarbamiDomethyl (C), I ZE & 1fi Ay
Oxidation (O). Deamidated (NQ); ZJIkFI#E F1EME
i) FDR & 1%, LA LB B34 b & s
X BRZHHEA T TOARIC T, R B TR A AR AR 2L
>2 8<0.5 F1 Significance>20 1}t ¥y2F 300 1Y
1

(3) Spectronaut H DIA $#z b B (SPE-DIA)

Y2t DIA 53t)a Bk 2 =2 A Spectronaut
11.0 (Biognosys AG 2013)1, f#iF] PD Az b IA]
PEHEA TR . ST SRS R BRI B, BT
AEFMPE T Q value Jy 0.01 HYZK-F- T i
FT(FSF FDR 24 1%), 78 MS2 /KPR
P e AT, MR HA A MS2 B
B RTBUR TR, AR 0T R A
H LR AR . DL LB B34t i 1 %R
SR RS T IChR L AT, F B 1 T R AR A
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$>2 8<0.5 F1 P<0.05 11 4 A1 R0 B
148 E£YEEZESH

R EREAR, £ Unprot (https//
www.uniprot.org/uploadlisty)fil String (version 11.0
http://string-db.org/), 43 71%} 2= 5 8 F1iE4T GO 434t
Fil KEGG {5 5 43,

2 ZRH5ah
21 PHIEE SITF-8 £ EAREIE ML

SR A R UAE S AR R A R AE K I B AR TR
AEM M)A K B rh o AR KRR, 5 LB
M PR FERASRANIE (LB A0 A EL, FEARE R A
FERCRRSEAE T, AER A BFACRILT LB 4Hf.
i L A 0 T R 2 R A A R T 2 40 U — 44 258
RSN, S8 T TEAM M R R A AR
PRI D0 S A M PSR T Ak, Al 2 o
WEREEFTA] R 45 min K DA AORESHEE FIeRE 2 30 min
KULTFE 2 %, ULBAREmRm X 85Ag % SITF-8
2 e ) B P PR ECRAT S, B ) 7S B R
B e A MR R, R I ) 45 min B,
WERRCRIAT B AL . BRI, BEREAHH 45 min (1
T P B ) SR AR 2 L
22 DDA 5 DIA HIEREERERILE
221 EMESLHERIEE

A3 LA T ST DDA il DIA BAhE
NIRRT A R T R . Al 3 TR,
7£ DDA 5T, HEbhfnE %) 2 894 -1 2 887 4

M 7 DIABUT, e dme 3] 2 661 Al
2 623 MEMH. DL EZ5RKY] DIA 1 DDA HA1%
B e R N AGE Y, DIA XFT DDA &A
BB AL SRIMAE = S s B A AR

DIA £ ARBIE S AE 1L T DDA HEd AT B 2 i
TASLIG I A O SEREAS, BRI, 4L
H S840, B MR 7E DDA BT sinT
PICREE BN 2 EdE . 7ok, R T 84
X} DDA J DIA st . SPE 15311
DIA & 5S> T DDA Friggi i, x g 2N
k1 SPE 453 B 5 12 MK T 3+ e A 2 47 1) DDA 3 1]
JE, TE &M 8K DDA 3% & E AN RE 4 & BT A KB
FE, SEGRAEASERERD, Hi R
16 PEAKS #f e i 48 19 J572: %) DDA F1 DIA
FIE R RIS 2R 400, 2501 DIA MEAKEE

=
Lo

=
o

=

Protein concentration (mg/mlL.)

e
<)

15 30 45 60
t (min)

2 FREBAERETHER SITF-8 £EBIREIME
23

Figure2 Comparison of total protein extraction efficiency
of Sphingobium yanoikuyae strain SJTF-8 under different
breaking time

E 8000 g Quantification
2 6000 SPE-DIA = [ndentification
= PEAKS-DIA
¢z 4000
2 PEAKS-DDA
E 2000 PD-DDA . . |

0 DDA DIA 0 2000 4000 6000

Numbers of protein

3 DDA 5DIA EMS5EEERKALK

Figure3 Comparison of identity and quantity protein number s between DDA and DIA

TF: A: DDA F1 DIA PSR HAR A REA /AT 4R G5 B A FVERIEXT 2 Fh B T B i 20 5 4 i
R

Note: A: The integration of data collected in different software analysis results under DDA and DIA; B: The respectively analyzing result by
four software under two mass spectrometry modes.
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BHEIR/NT DDA MK ERH, XA
F DIA —9ERE S REFH TNIA FEFEER,
s KT DDA %dE i, PEAKS B 4# ] de
novo FIAZE G EIEE IR EEXT DIA BdEiif &
TR R IR ME, TS DIA % b 55 A3
DDA /K.
222 TREESH

FEXS T A BRI TR ARSI IS, R R
i (ARG HH R B T e B A 2 1 4 B A R B A
m3k 2 PR, A 43R FRAN LB e ARK
EHUK LB ifFRAMIETESALIEN, B4
5B A B MG RI A e R . A AR B
ahE PEE R R TR ASENREER
WAL, ANIE A RS b BRI, A
T B AEAGEMEIE ST, R 2 P, 1
DIA B ik, SR B R A 2.38%71 1.95%,
B /T DDA J7idk o #E n] BE 2 th F#£ DDA #ixX
T, SEEHE SR AR SR BB A e b L b
VERRRR LB, X 32 AR A R B A AH Nz 2 1
AR ARAIE 3 UK S B A 5 R A o vl E A2 ¢ 0O
LI, AIELT DDA HiA, DIA B R4 Ea2n
R E A v E R M
B
223 FJEMMHESH

FIFH Spectronaut #4534 DIA k15 &
EANE E 4 Fs, BAERIEEAFEEM
FTFHATHET S AP, A 4 REZ8EA MR

*2 RMEERATEELERREELE

EH, JFHHPEM YT E A ESE
ik, ULHH DIA B0 & U RR T 1E 2 P05 e ik
FERIMZEREARA —EE L,

T HIE A IR EE S 1 /E DDA Fil DIA
RIEBELM:, FATEHCT PEAKS-DDA 5 SPE-DIA
Y% DDA Fl DIA Z5RAGICFE, ¥ SPE-DIA A
PEAKS-DDA ) A 418 [R5 B A7 o st A 1 DA
Je 2t CV<20%iii ik i 1) f R 1 EA T g . &l 5
fii7n, SPE-DIA [ A HEHAHH 260 NMEATE
PEAKS-DDA Hhngi s ®, HEaEAEHEM
71.8%. {HJEZ CV<209%fiik )5 & & M5 & %
ik, HA 22 MMEMATE PEAKS-DDA Hgi e,
24 90% (238 )2 [ 7£ PEAKS-DDA 7 7 5 s H
R oy B Rk 2= Mg v e A . I RIRE A O vk 0 A
PEAKS-DDA 11 A #1%ili, 7£ SPE-DIA 145 #|
1A LB H R IR RS 53 5 44 130 4>, HEEN
BHZMAK DIA SRR IR T Fr 7%
T B 5 7 1S R A 7 22 K8 IS sk (] o e 24
e, R 2R E AR RS L . oA
H—IFC Tk, NMEMBHANEAERZRR
o s 18 kT7E DDA Hh, RFEREEE A
TR MR AT S A PRI, R N
ERASREOR, FEUC BRI,

224 DDA 5 DIA AR5 EELE

W 3, FATTIAE S i A BRI A 23 B A
HFARVERES Z 1w 4 T DDA 5 DIA HAR BT
BMEAES . "TLIAEL, XF DDA Al DIA Jrik

Table2 Comparison of missing values of quantitativeresults from DDA and DIA in three different software

SRR E AR A B
Analysissoftware  Total quantitative protein Protein number &g A ok 3

Protein number  Missing value Missing rate (%)
PD-DDA 2 645 77 2 568 603 3.91
PEAKS-DDA 2757 106 2652 508 3.19
PEAKS-DIA 1919 34 1885 221 1.95
SPE-DIA 2555 362 2194 313 2.38

T A IEESSRIAN LB B RARIBEN, UK LB IFEFERBMIETEARKIEN; B: JR A AEAFRRREREN; *: 6t
SABAR IR AT i o A 1 50 5 ol 2 A I S 5 I A R T 2 1 o R LU 1.
Note: A: Proteins which are expressed only in phenanthrene condition or only in LB condition; B: Residual quantitative proteins after

removing proteins from group A; *: The missing value is determined according to the undetected protein number in al samples, and the
missing rate is the ratio of the missing value to the total quantitative amount of protein in all samples.
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| —
12.72 23.87

#1: PAH1 #2:PAH2 #3:PAH3 #4:LB1 #5: LB 2 #6: LB 3

E 4 Spectronaut FEAEEEEZEHNWLE

Figure4 Volcanic map of all quantitative proteinsfrom Spectronaut

A C

DIA DDA DIA
2 49§ 2512
(87.3%) (96%)

m I

DDA DIA
696 1353
(65.8%) (92.7%)

5 PEAKSDDA #1 SPE-DIA ) A HEREEHEREFHER

Figure5 Difference comparison of quantitative proteinsfrom group A between PEAK S-DDA and SPE-DIA

{:A:SPE-DIA 1 A ZHEE FIAIA T PEAKS-DDA 45 i i F 108 s 1 UL, B : SPE-DIA H1 A ZHEE AN T CV<20%lF) PEAKS-DDA
EREMREBEN, C: PEAKS-DDA it A fIE A1 T SPE-DIA 23 B A EZEN, D: PEAKS-DDA ' A 415 [IHIXT
F CV<20%#) SPE-DIA i B 2R [ B0 s 15 1.

Note: A: The coverage of proteins from group A in SPE-DIA relative to all quantitative proteins in PEAKS-DDA; B: The coverage of
proteins from group A in SPE-DIA relative to quantitative proteins with CV lower than 20% in PEAKS-DDA; C: The coverage of proteins

from group A in PEAKS-DDA relative to al quantitative proteins in SPE-DIA; D: The coverage of proteins from group A in PEAKS-DDA
relative to quantitative proteins with CV lower than 20% in SPE-DIA.
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M, PRI S AR s ks a 4225,
RSB BRI AR S AT 7E Q-Exactive Plus {3 %
SCER ., SRIMTARYE PR AR R BUATE], DIA ZERTE
KA AT AKE KB e RS,
TP i EETR A MS2 &2 fnit ag 24 MS2
T ] R AR A AT DA A A% G Y B AR R B 1R DL
5 BT, ERCRAE, I ANIF R TR
Z R KB TR AT " WA BT i o AR I
RAE B BRI — £ B KBS KSR
PRAEDAT LS 2R, i I Bt R Wi R —
EEBAEEP . 4N, T DDA i R4
MU FIRR b, LR Bl % o] B 421 B e i — 3K
PERE2E, 1T DIA R ES K BN B 1 R i 1
TR T RS B SR M5 S, FLARX R R R
Uk, BRR BRI R A, AR B
F5, Fk DIA A& T DDA SRt B Faf | o R .
2.3 PEAKS 5 Spectronaut ¥ {t%t DIA #3845
AR

XF[a]—#t DIA s/ PEAKS Studiol0.0
(Bioinfomatics Solutions Inc.) fil Spectronaut 11.0
(Biognosys AG 2013) 8 2 T 143 B 7434,
AT AR S5 2SR . AP IR | etk
ARSI PR RE . AR 4 bl
ROTLAE W, PR TE S B itk B8 )y T 45 It
Mo PEAKS Al E A M 5%t DIA Bdigik
THabs, NIRELREC R B, 4 Lid DDA
SEARIERA TR, RIS TAER D SR Tk

#& 3 DDA 5 DIA HEARGELE
Table3 Comparison of DDA and DIA method

4 de novo ISR IKBCHEA TR 43 AT , 653 HTesf i)
FEEK T SPE BB IRE], [FN, PEAKS %%k
e R BEH A 23 891, T SPEAKF(Y) 14 641,
FUREE 1 S H B EART SPE 44, 1568H de novo
T I KB i S e B A T BRI TE, SR T
EAEME B RIFA B, R R,
AIRESE T DIA Bllsie i 2y, B T4 Fig
VEFC Y ik AT VL BCRCR AR, SPE 1l #a2:
SARFER LT DIA BT, JORKEIL TS
FENTMERE, B3R T HTcR . BRILZ 4, PEAKSE
I — 2 i P15 2 -0 1 R 28 0 ok B X 2 P
i, AT IREIEREEOR, —JOEEIGER R E R,
R TREEEANESEREE, SEERZMEEAR
Rew A RoE = T SPE 1 S EI SR AL
T I A e R R U T e, AR TR
R VIR B ARG T, R T RERE 1,
24 EREBREVEREDWH
241 ERERAMIFRE

HRE I 1 AN R A 2 57 2 L e 25 F
43 31%) DDA F DIA #5F RA% 0 i B i A 7 2=
SEMT, K5 F DDA 1£ PD fil PEAKS Hfiifi
Z 5 EAGIFLL K DIA 7E SPE Fll PEKAS HH i1
ZREARIF; AT EEBESRIREEREA,
v 3kf57E DDA 5 DIA L4535/ 580 12 FHE
T — 2L R B2 T, 2R EASIERIE
%5, HpIEASHRATHEASR 327 1, £k
FIREAA 2531

Feaure  Category DDA

DIA

Differences Principle

Chooses the largest peaks for acquisition All ionized compounds are fragmented in a

of MS2 spectraand peptide identification  systematic and unbiased fashion

Requires definition of TopN methos, MS2 Requires definition of mass range to cover,

trigger threshold and dynamic exclusion precursor isolation window width and number of

Data acquisition

time
Spectrum library establishment  No requirement
Software

Reproducibility

PD, PEAKS, Mascot, Maxquant
Low, due to stochastic sampling in DDA

MS2 scans per cycle
Generally requires

PEAKS, Spectronaut, OpenSWATH, Skyline
High, due to peptide-centric scoring analysis

Similarities Sample treatment method, chromatographic method, mass spectrometer
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# 4 PEAKS 5 Spectronaut 23R40 DIA HiEtEREELE
Table4 Performance comparison of PEAK S and Spectronaut softwarein processing DIA data

Software fikB:  EE  EMHEHE FE T B2 BER AEH PR ViR &S

Peptide Protein Identification Quantification  Softwareinstallation Data processing steps Analysis efficiency
PEAKS 23891 1921  denovo+DB search MS1 16thread Less Slower
SPE 14641 2595  Spectral library search MS2 16thread More Faster

%#5 7£ DDA 5DIA XERBERER
Table5 Differentially expressed protein commonly obtained in DDA and DIA

Down-regulated protein
No. Protein accessions Protein names

Up-regulated protein

No. Protein accessions

Protein names

1 AOA085K0S9 L -ectoine synthase 1 AOA085K9P4 Formyltetrahydrofol ate deformylase
2  AOAOB4ENSO 50S ribosomal protein L32 2  AOA085KA57 Glucoamylase (Glycoside hydrolase family
15 protein)
3  AO0A085KB35 30S ribosomal protein S20 3 AOA3G2UT35 Organic hydroperoxide resistance protein
4  AOAO085K2P5 Sec-independent protein translocase 4  AOAOB5KAKS UPF0301 protein AX777_21150
protein TatC

5 AOA085K6N1 Aromatic amino acid aminotransferase 5 AOA085JYY1 Tetratricopeptide repeat protein
(Aspartate/tyrosine/aromatic
aminotransferase)

6 AOAOB4EPDS8 50S ribosomal protein L15 6  AOA085K5K6 TonB-dependent receptor (TonB-dependent
siderophore receptor)

7  AOAO084EUR9 Nucleoside diphosphate kinase (NDK) 7 AOA3G2UKT1  1S6family transposase

(NDPkinase)

8 AOAO0B84ECGY 50S ribosomal protein L35 8  AOA085K649 Signal peptidase |

9 AOA3G2UTA2 Adenine phosphoribosyltransferase (APRT) 9  AOA3G2UTD7 Polysaccharide export protein

10 AOAO085K7P9 Alanine dehydrogenase 10 AOAO085K5I6 NAD-dependent succinate-semiadehyde
dehydrogenase (Succinate-semialdehyde
dehydrogenase)

11 AOA3G2UQQO  Peptide MFS transporter 11 AOA085K062 TonB-dependent receptor

12 AOA084EHR1 30S ribosomal protein S21 12 AOAO084EUH6 Chemotaxis protein CheY (DNA-binding
response regulator) (Response regulator of
the LytR/AIgR family protein)
(Two-component system response regul ator)

13 AOA085KO0TO Ectoine hydroxylase 13 AOA085J202 Uncharacterized protein

14 AOA3G2V2E7 Acylase 14 AOA085K9E4 Histidine kinase (Response regulator)

15 AOAO084ELD5 Lipoyl synthase 15 AOA085KA86 Alpha-D-glucose phosphate-specific
phosphoglucomutase (Phosphoglucomutase)

16 AOA085K013 50S ribosomal protein L21 16 AOA085K729 TonB-dependent receptor (TonB-dependent
siderophore receptor)

17 AOA085K2A3 30S ribosomal protein S10 17 AOA085K912 Class | SAM-dependent methyltransferase
(Cyclopropane-fatty-acyl-phospholipid
synthase) (Methyltransferase, cyclopropane
fatty acid synthase) (SAM-dependent
methyltransferase)

18 AO0A085K299 30S ribosomal protein S12 18 AOA085K7B1 Nitrite/sulfite reductase (Sulfite reductase)

19 AOA3G2UPG2 Oleate hydratase 19 AOA085KB08 3-dehydroquinate dehydratase
(3-dehydroquinase)

20 AOAO0B4ET38 30S ribosomal protein 4 20 AO0A085JzI0 Membrane protein (SPFH/Band 7/PHB
domain protein)

21 AO0A085K14 30S ribosomal protein S15 21 AO0A085K679 DUF853 family protein

22 AOQA085K2G0 Peptidase S10 22 AOA3G2USs14 Copper resistance protein B

23 AOAO084E3I3 Arsenate reductase 23 AOA085K611 Uncharacterized protein

24  AOAOB5K6N3 Homogentisate 1,2-dioxygenase (HGDO) 24 AO0A3G2UPU6 Polysaccharide biosynthesis tyrosine autokinase

(#525)

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



T FETARBE PO B TR 2 1 B 2 e M R ST

2639

25

26
27

28
29
30
31

32
33

35
36
37

38
39
40
41

NFARS

45

46
47

49

51

52

55

56

57

AOA085K6X3

AOAO084EBB1
AOAO084EFC1

101W05

AOA085K012
AOA085KA25
AOCA085K4Y1

AOQAO085KAT1
AOAO084EUN9

AOA085K8U7
AQA085K8D1

AOA085K9X4
AOAOB4E4AU8

AOAO084EL 94
AOA085K2A6
AOA085K6N2
AOQA085K7W6
AOAO085K5EL
AOAO85KA36
AOA3G2ULM1

AOCA085K6N9
AOA085K2T8
AOA3G2UPV1

AOA3G2UX96
AOA085K 4Q1

AOQA085K 526
AOA085K6V0

AOCA085K9A8
AOAO084EDEG

AQA085KB48

AOAO084ECHA
AQA085J236

AOA085K 239

Phosphogluconate dehydratase 25
HAD family hydrolase 26
HU family DNA-binding protein 27
(Integration host factor) (Transcriptional
regulator)

30S ribosomal protein S8 28
50S ribosomal protein L27 29
Alpha-L-fucosidase 30
Amino acid dehydrogenase 31
(Glu/Leu/Phe/Val dehydrogenase)

50S ribosomal protein L28 32
Dihydroxy-acid dehydratase 33
Helix-turn-helix transcriptional regulator 34
(Peptidase S24)

TIGR02300 family protein 35
Urocanate hydratase (Urocanase) 36

DNA-binding protein (Heat shock protein 37
HspQ) (Hemimethylated DNA binding
domain-containing protein)

Biotin synthase 38
50S ribosomal protein L23 39
4-hydroxyphenylpyruvate dioxygenase 40
Flagellin 41
Uncharacterized protein 42
Glycerol kinase 43
Aromatic ring-hydroxylating dioxygenase 44
subunit apha

Corrinoid adenosyltransferase 45
(Cob(l1)alamin adenosyltransferase)
Methyltransferase 46
L-2,4-diaminobutyric acid 47
acetyltransferase (DABA

acetyltransferase)

Phosphofructokinase 48

ArsR family transcriptional regulator 49
(Putative ArsR family transcriptional
regulator) (Transcriptional regulator)
Cytochrome P450 50
Glycoside hydrolase family 105 protein 51
(Glycosy! hydrolase family 88)
Beta-lactamase (Serine hydrolase) 52
Acetolactate synthase (Thiamine 53
pyrophosphate-binding protein) (Thiamine
pyrophosphate-dependent enzyme, possible
carboligase or decarboxylase)

Aminobenzoate synthetase 54
(Aminotransferase) (Para-aminobenzoate
synthase, component I)

FA D-dependent oxidoreductase 55
(NAD(P)/FAD-dependent oxidoreductase)
PspC domain-containing protein (Stress- 56
responsive transcriptional regulator)
Uncharacterized protein 57

AOA085K7FO

AOAO0B4ELN5
AOAOB5K6Y 5

AOA3G2UPQO
AOA3G2URM5
AOA085KB61
AOAOSSKA56

AOCA085K 311
AOA085K7P8

AOA3G2UTB7
AOQA085K1H2

AOA085KARY7
AOAOB4EL S5

AOA085K 801
AOA3G2UMU2
AOA085KS5D3
AOA085KBB1
AOA085K671
AOA3G2UQ29
AOCA085K1IM7

AOA3G2UQ32
AOA084ES41
AOA3G2UQM6

AOA085K 603
AOA085K 235

AOA3G2UMT1
AOA0J9D3ES

AOQA085K 681
AOA3G2UR44

AOQA085K478

AOAOB4ECW6
AQA085K 047

AOA0B5K8X5

(83 5)
ABC transporter substrate-binding protein
(Lipoprotein-releasing ABC transporter
permease subunit)
Peptidoglycan-associated protein
3-hydroxyacyl-CoA dehydrogenase

NADH:flavin oxidoreductase/NADH oxidase
Aldehyde dehydrogenase family protein
Beta-glucosidase (Beta-glucosidase Bgl X)
Trehal ose-6-phosphate synthase

Cytochrome C (Cytochrome c family protein)
AsnC family transcriptional regulator
(Lrp/AsnC family transcriptional regulator)
UDP-glucose 6-dehydrogenase

TonB-dependent receptor
Membrane protein
AAA family ATPase (Cell division protein FtsH)

Cytochrome C (Cytochrome c1)

IcIR family transcriptional regulator
Outer-membrane lipoprotein carrier protein
DUF4136 domain-containing protein
Opacity protein

Glycosyltransferase family 2 protein
Glutathione S-transferase (Glutathione
S-transferase family protein)

Trbl/VirB10 family protein

DUF1508 domain-containing protein
NAD(P)-dependent oxidoreductase

Fumarate hydratase class || (Fumarase C)
Membrane protein

DUF4142 domain-containing protein
Uncharacterized protein

Cysteine synthase
Dicarboxylate/amino acid:cation symporter

Opacity protein

CoA-binding protein (Putative CoA-binding
protein)
Uncharacterized protein

Glutamate synthase (Glutamate synthase
large subunit)

(F7%%)
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58 AO0A085K242 Pirin (Pirin family protein) 58 AOA085KAHO  Acetyl-CoA C-acetyltransferase (Acetyl-CoA
acetyltransferase)
59 AOAO085K5A7 UPF0260 protein EBF16_22055 59 AOA3G2UMR2  Uncharacterized protein
60 AOQAO085K5L0O Thioesterase (Thioesterase family protein) 60 AOA085K4Y 8 Signal protein (TonB-dependent receptor)
61 AOAO0B5K5Y5 Uncharacterized protein 61 AOA3G2UPP1 4-oxalocrotonate decarboxylase
62 AOAO085K6F8 Diguanylate cyclase (GGDEF 62 AOA3G2ULZ9 Uncharacterized protein
domain-containing protein)
63 AOAO085K6P7 DUF721 domain-containing protein 63 AO0A3G2Vv2Q8 PadR family transcriptional regulator
64 AOAOQB5K6X7 Uncharacterized protein 64 AOA085K2K3 Metal/formal dehyde-sensitive transcriptional
repressor (Transcriptional regulator)
65 AOA085K809 DUF3240 domain-containing protein 65 AOA085K8S2 Glycerol kinase
66 AOAOB5KA91 Polysaccharide biosynthesis protein 66 AOA085K494 Uncharacterized protein
GumN (TraB/GumN family protein)
67 AOAO085KBB9 DUF2188 domain-containing protein 67 AOA085K7I7 EmrA/EmrK family multidrug efflux
transporter periplasmic adaptor subunit
(Hemolysin D)
68 AO0A3G2UKF6 Polyisoprenoid-binding protein 68 AO0A085JZ61 ABC transporter permease (FtsX-like
permease family protein)
69 AOA3G2UNN8  Antitoxin 69 AO0A3G2UN54  AarF/ABC1/UbiB kinase family protein
70 AO0A3G2UTE3 DUF4880 domain-containing protein 70 AO0A085K253 Penicillin-binding protein activator L poB
(Protein involved in formation of curli polymers)
71 AO0A3G2V109 Uncharacterized protein 71 AOA3G2UTGY9  SGNH_hydro domain-containing protein
72 AOA3G2V1E7 DUF2779 domain-containing protein 72 AOA085K800 Cytochrome b
73 AOA3G2V1F3 Uncharacterized protein 73 AO0A3G2UZ77 LLM class flavin-dependent oxidoreductase
74 AOA0B5K7V9 Flagellar biosynthesis anti-sigmafactor 74 AOAO085KAY9 Membrane protein
Flgm
75 AOAO085KAY?2 Chemotaxis protein CheY (Response 75 AOA085K 766 Glycosyltransferase family 2 protein
regulator) (Two-component system (Histidine kinase)
response regulator)
76 AOAO085K5C1 Putative pyruvate, phosphate dikinase 76 AOA085K485 Catalase
regulatory protein (PPDK regulatory
protein)
77 AOA3G2UUG6  Coproporphyrinogen-I11 oxidase 77 AOA177JY28 Uncharacterized protein
78 AOA3G2UTFO Type Il toxin-antitoxin system ParD 78 AOAO085K1E8 OsmC family peroxiredoxin (Peroxiredoxin)
family antitoxin
79 AOA3G2UKT7 Cytochrome b 79 AOA085KAQ0 Uncharacterized protein
80 AOAO084EIIO Uncharacterized protein 80 AO0A085K8S3 Catalase
81 AO0A3G2UXD4  ROK family protein 81 AOA2DI1R5E7 Uncharacterized protein
82 AO0A3G2UKI7 Pirin family protein 82 AO0A084EJW0 DedA family protein (Membrane protein)
(Putative membrane-associated protein)
83 AOA085K7A8 DUF885 domain-containing protein (Tat 83 AOA085K3D5 TonB-dependent receptor
pathway signal protein)
84 AOQAO0B4EIO5 DUF4170 domain-containing protein 84 AOA085K8R8 Phasin (Phasin family protein)
85 AOQA085JZY0 Probable glycine dehydrogenase 85 AOAO084EUCTY LemA family protein (Membrane protein)
(decarboxylating) subunit 1
86 AO0A3G2US79 Uncharacterized protein 86 AO0A3G2VOF0 Uncharacterized protein
87 AOA085K2U3 Pilus assembly protein CpakE 87 AO0A3G2UL12 Uncharacterized protein
88 AOQOA085K9S7 Peptidase M 28 (Peptidase M 28 family 88 AOA085K0K3 Copper resistance system multicopper
protein) oxidase (Copper-binding protein)
89 AOQA085K7J2 30S ribosomal protein S16 89 AOA3G2UMU8  Murein L,D-transpeptidase
90 AOAO085KAU4 50S ribosomal protein L10 90 AOA3G2UTB5 Efflux transporter outer membrane subunit
91 10IW02 30S ribosomal protein S17 91 AOA085K314 Membrane protein (OmpA family protein)
92 10IW03 50S ribosomal protein L24 92 AOA085K9N5 Dihydroxy-acid dehydratase (DAD)
93 AOAOB4ERX6 GTPase Obg 93 AOAO084EMQO DUF1134 domain-containing protein
94 AOA085K558 Peptidase M61 94 AOA3G2UV24 Autotransporter domain-containing protein
95 AOA3G2ULC1 TIGR01244 family phosphatase 95 AOA085K8X6 Dihydropyrimidine dehydrogenase
(NAD(P)-dependent oxidoreductase)
(F4)
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96
97
98

99

100

101

102

103

104

105

106
107
108

109

110
111
112
113

114
115
116

117
118

119
120
121
122
123
124
125
126
127
128
129
130

131

101VZ9
AOA085K2B2
AOA085K 983

AOA085K918
AOA085K375
AOA177IXN1
AOQA085K 2E4

AOA085J230

AQA085K5Z7

AOQA085K017

AOA085K 960
101W00
AOCA3G2UPQ4

AOA085K9P9

AOA085K9G3
AOA085K 949
AOA085K2A5
AOA085K 2G6

AOA085K2A7
AOA084EPD6
AOAO084EHB6

AOQA085K6Z9
AQA085K 705

AOA085K5B5
AOA085K5C2
AOA085K 139
AOA084EQ82
AOAO085K9A1
AOA085K719
AOA085K2A0
AOA085K6R7
AOA3G2UN82
AOA085K2G3
AOCA085KAKO
AOQA085K0V3

AQA085K7Y6

30S ribosomal protein S19 96
50S ribosomal protein L29 97
Aminotransferase 98

Dual-specificity RNA methyltransferase 99
RImN

50S ribosomal protein L31 100
2-oxoisovalerate dehydrogenase 101
(Alpha-ketoacid dehydrogenase subunit

beta)

Heme chaperone HemW 102
M13 family peptidase (Peptidase M13) 103
Crp/Fnr family transcriptional regulator 104
(CAMP-binding protein-catabolite
transcription activator)

50S ribosomal protein L1 105
Zinc-finger domain-containing protein 106
50S ribosomal protein L22 107

Aromatic ring-hydroxylating dioxygenase 108

subunit alpha

2-nitropropane dioxygenase (Nitronate 109
monooxygenase)

Dihydrofolate reductase 110
TonB-dependent receptor 111
50S ribosomal protein L4 112
Oxidoreductase (SDR family 113
oxidoreductase)

50S ribosomal protein L2 114
Adenylate kinase (AK) 115
Transcription antitermination protein 116
NusB (Antitermination factor NusB)
Uncharacterized protein 117
50S ribosomal protein L9 118
PTS I1A-like nitrogen-regulatory protein 119

PtsN (PTS lactose transporter subunit |1C)
Uroporphyrinogen decarboxylase (UPD) 120

DEAD/DEAH box helicase 121
CarD family transcriptional regulator 122
Pyridoxine/pyridoxamine 5-phosphate 123
oxidase

Acyl carrier protein (ACP) 124
30S ribosomal protein S7 125
M20/M25/M40 family metallo-hydrolase 126
(Peptidase M28)
Acetyl/propionyl/methylcrotonyl-CoA 127
carboxylase subunit alpha

Amidohydrolase (Peptidase M20) 128
Peptidase S9 (S9 family peptidase) 129
Aconitate hydratase (Bifunctional 130
aconitate hydratase

Acetylornithine aminotransferase 131
(ACOAT)

AOA3G2USP8
AOA085K 651
AOAO084EUS87

AOA3G2USM1
AOA3G2UM34
AOA085K553

AOCA3G2UTA9

AOA085K655

AOQA085KBB6

AOA085K3P1

AOA3G2UPK4
AOA3G2URD7
AOA085K8R3

AOA3G2UYK9

AOA3G2UK 76
AOA085K 790

AO0A3G2UQL4
AOA3G2UMG6

AOA085K9E7
AOA085K 991
AOA3G2ULT9

AOCAO084ENV1
AOQA085K015

AOA3G2ULR1
AOA3G2UMC1
AOA3G2ULVO
AOA3G2UPW6
AOA3G2ULX1
AOA3G2UPR4
AOA3G2UNJO
AOA3G2ULK5
AOAO084EII2
AOA3G2UM30
AOA3G2UTT5
AQA085KB57

AOQA3G2UMI7

(83 5)
SDR family oxidoreductase
Uncharacterized protein
DUF4136 domain-containing protein
(Lipoprotein transmembrane)
Quinone oxidoreductase

Uncharacterized protein
DUF4139 domain-containing protein

RraA family protein

Aldolase (Class |1 aldolase/adducin family
protein)

UPF0145 protein A6768_25245

DNA starvation/stationary phase protection
protein (DNA-binding protein) (Putative low
temperature-induced protein)
2-0x0-hepta-3-ene-1,7-dioic acid hydratase
Polyisoprenoid-binding protein

Aromatic ring-opening dioxygenase LigA
(Dioxygenase)

Antibiotic biosynthesis monooxygenase

Alcohol dehydrogenase AdhP
NAD(P)H dehydrogenase (quinone)
TonB-dependent receptor

3-phenyl propionate/cinnamic acid
dioxygenase subunit beta

Aldehyde oxidase (Aldo/keto reductase)
D-3-phosphoglycerate dehydrogenase
Benzene 1,2-dioxygenase

DUF3617 domain-containing protein
Cation:proton antiport protein (Kef family
K (+) transporter)

NAD(P)-dependent alcohol dehydrogenase

Aromatic ring-hydroxylating dioxygenase
subunit apha

Acetaldehyde dehydrogenase

Type 1 glutamine amidotransferase
Aromatic-ring-hydroxylating dioxygenase
subunit beta

DUF3597 family protein

Tartrate dehydrogenase

Amidohydrolase

Pirin (Pirin family protein) (Pirin-related
protein)

FAD-binding oxidoreductase

Aldehyde dehydrogenase family protein

Cell envelope biogenesis protein OmpA

(OmpA family protein)

Aldehyde dehydrogenase family protein
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132 10IW06 50S ribosomal protein L18 132 AOA3G2UPW2  3-(Cis-5,6-dihydroxycyclohexa-1,
3-dien-1-yl)propanoate dehydrogenase
133 AOA085K2C2 50S ribosomal protein L30 133 AOA3G2UTS5 Alpha/beta fold hydrolase
134 AOAO084ELCO Adenosylhomocysteinase 134 AOA3G2UQK3  Uncharacterized protein
(S-adenosyl-L -homocysteine hydrolase)
(AdoHcyase)
135 AO0A085K980 Nicotinate-nucleotide-dimethylbenzimida 135 AOA3G2UM69  1,6-dihydroxycyclohexa-2,4-diene-1-carboxy
zole phosphoribosyltransferase |ate dehydrogenase
136 10IW04 30S ribosomal protein S14 136 AOA3G2V6Z5 Hydrolase
137 AOA3G2UL71 Sulfonamide-resistant dihydropteroate 137 AOA3G2UJT5 Aldehyde dehydrogenase family protein
synthase Sul4
138 A0A085JZ31 ATP-dependent dethiobiotin synthetase 138 AOA085K4C7 DUF4142 domain-containing protein
BioD (Membrane protein)
139 AOA177JYJ0 M ethionine aminopeptidase (MAP) 139 AOA3G2ULQ7 Flavin prenyltransferase UbiX
(MetAP)
140 AOAO0B4EL S6 Methyltransferase (Methyltransferase 140 AOA3G2UN96 UbiD family decarboxylase
domain-containing protein) (Phospholipid
N-methyltransferase)
141 AOA085K 647 Pyridoxine 5'-phosphate synthase (PNP 141 AOA3G2ULI3 4-hydroxy-2-oxovalerate aldolase (HOA) (EC
synthase) 4.1.3.39) (4-hydroxy-2-keto-pentanoic acid
adolase) (4-hydroxy-2-oxopentanoate a dolase)
142 AOA3G2URH6  Nucleoid-associated protein 142 AOA3G2ULF3 2-dehydro-3-deoxyglucarate aldolase
EBF16_06280
143 AOA085K8V5 Alkylphosphonate utilization protein 143 AOA3G2UNEO  Aldolase
(PhnA protein) (Putative
Zn-ribbon-containing protein involved in
phosphonate metabolism)
144 AOAO084EPP2 30S ribosomal protein S11 144 AOA3G2UPTO FAD-binding oxidoreductase
145 AOA3G2URN1  Peptidase 145 AOA3G2USX6  2-dehydropantoate 2-reductase
146 AOA085K5C5 ATPase 146 AOA3G2UMN4  Aromatic ring-hydroxylating dioxygenase
subunit apha
147 AO0A085K 952 Ribonucleoside-diphosphate reductase 147 AOAO84EKV2 DUF541 domain-containing protein
(Membrane protein)
148 AOAO085K5E7 HU family DNA-binding protein 148 AOA3G2UNB8  2-hydroxymuconic semialdehyde
(Integration host factor) dehydrogenase
149 AOA085K3P6 Hsp70 family protein (Molecular 149 AOA3G2UQV1  DUF2312 domain-containing protein
chaperone Hsp70)
150 AOA085KBTO Aminopeptidase 150 AOA3G2UTQ5  Cytochromec
151 AOAO0JCTP8 Fructose-1,6-bisphosphatase class 1 151 AOA3G2UMKS8  2-keto-4-pentenoate hydratase
(FBPase class 1)
152 AOA085K244 Pirin (Pirin family protein) 152 AOA3G2UPJ2 Dihydrodipicolinate synthase family protein
153 AOA085K7F4 DNA polymerase |11 subunit apha 153 AOA3G2ULE1 Pyruvate, phosphate dikinase
154 AOA085K9W1 DUF885 domain-containing protein 154 AO0A3G2UU56 Uncharacterized protein
155 AOA3G2V0D2 Lacl family DNA-binding transcriptional 155 AOAO084ENF4 Arabinose ABC transporter permease (MFS
regulator transporter)
156 AOA085K5G2 CAP10 domain-containing protein 156 AOA3G2ULK2  Glutathione transferase GstA
157 AOA291IN6WA4 Chemotaxis protein 157 AOA3G2UT02 Anthranilate 1,2-dioxygenase
158 AOAO085K3LO tRNA-specific 2-thiouridylase MnmA 158 AOA3G2UTR6 Rieske (2Fe-2S) protein
159 AOA3G2UND1  tRNA-2-methylthio-N(6)-dimethylallylad 159 AOA085K990 Phosphoserine transaminase
enosine synthase
160 AOAO084ERWS 50S ribosomal protein L11 160 AOA3G2UM44  Non-heme iron oxygenase ferredoxin subunit
161 AOA085K530 Methylmal onate-semial dehyde 161 AOA3G2UM20  LLM class flavin-dependent oxidoreductase
dehydrogenase
(Methylmalonate-semialdehyde
dehydrogenase (CoA acylating))
162 AOA085KB40 Deoxyuridine 5'-triphosphate 162 AOA3G2VOM7  Uncharacterized protein

nucleotidohydrolase (dUTPase)
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163

164

165
166
167
168

169
170
171

172
173
174
175
176
177

178
179
180

181

182
183

184
185

186
187

188

189

190

191
192

193
194
195

196
197

AOA3G2UNOO
AOA085K328

AOA085K 405
AOA3G2VOEO
AOA3G2V1D5
AOA3G2UMS87

AOA085K6Q5
AOQA085K3G9
AOA085K2B9

AOA3G2UWN2
AOA085K2A2
AOQA085K7EOD
AOA085K6R8
AOA085K9X2
AOA085K 539

AOAO085KBE2
AOA085K6C8
AOA085K8P2

AOA3G2V5X6

AQA085K2B0
AOQA085KBB7

AOAO084EU33
AOA085K 950

AOQAO084ENX3
AOA085K 236

AOCAO084ETU1
AOQA085K0S8
AOAO084EHA?2

AOAO85K3N8
AOQA085K793

AOA085K2N6
AOA3G2UV55
AOAO084EPEOQ

AOA085K9R7
AOQA085K524

Methylenetetrahydrofol ate-tRNA-(uracil- 163
5-)-methyltransferase TrmFO

Alkaline phosphatase 164
30S ribosomal protein S9 165
Imidazol onepropionase 166
SAM-dependent methyltransferase 167
MBL fold metallo-hydrolase 168
Phosphoribosylamine-glycine ligase 169
Adenosine kinase (Carbohydrate kinase) 170
50S ribosomal protein L6 171
Glycerol-3-phosphate dehydrogenase 172
Elongation factor Tu (EF-Tu) 173
M28 family peptidase (Peptidase M28) 174
Insulinase family protein (Peptidase M16) 175
Histidine ammonia-lyase (Histidase) 176
Putative Zn-dependent protease-like 177
protein (TIdD protein) (TIdD/PmbA

family protein)

Peptidase S10 178
3-hydroxybutyryl-CoA dehydrogenase 179
ArsC family reductase (ArsC family 180
transcriptional regulator) (Arsenate

reductase) (Spx/MgsR family

transcriptional regulator)

Signal recognition particle receptor FtsY 181
(SRP receptor)

30S ribosomal protein S3 182

Probable transcriptional regulatory protein 183
A6768_25240

Tranglation initiation factor 1F-3 184
Fumarate hydratase class | 185
Beta dliding clamp 186
Recombinase RecJ (Single-stranded- 187
DNA-specific exonucl ease RecJ)

UPFO0335 protein AX777_20220 188
Diaminobutyrate-2-oxoglutarate 189
transaminase

Tranglation initiation factor 1F-1 190
50S ribosomal protein L33 191
Chemotaxis protein CheY (DNA-binding 192
response regulator) (DNA-binding

response regulator CtrA) (Two-

component system response regul ator)
4-hydroxy-3-methylbut-2-enyl 193
diphosphate reductase (HMBPP reductase)
M20/M25/M40 family metallo-hydrolase 194
30S ribosomal protein S5 195
tRNA-dihydrouridine synthase 196
Universal stress protein (Universal stress 197

protein UspA)

AOA3G2UPL7
AOA3G2ULG5

AOA3G2UPM8
AOA3G2UPU4
AOA3G2USY5
AOA085K4U8

AOA3G2UMJ7
AOA3G2UPV3
AOCA3G2ULH1

AOA3G2USZ4
AOA3G2UNA7
AOA085K8Q8
AOA0J9DAV?2
AOA085K9C3
AOAOB5K 2F7

AOA085JZ276
AOA3G2V2U1
AOA3G2UTS8

AOA3G2UT82

AOA3G2UP32
AOQA085K 956

AOA3G2USV3
AO0A3G2URQ1

AQA085K 8RO
AOA085K4Z3

AOAOB5K3L6
AOCA085KAFO
AOA3G2UYC2

AOA085K6P9
AOA3G2UY 88

AOA085JZTO
AOQA085K 951
AOA085K9D0

AOA085K7CO
AOA3G2UT41

(83 5)
TonB-dependent receptor

NAD-dependent succinate-semiadehyde
dehydrogenase

Rieske (2Fe-2S) protein

Anthranilate 1,2-dioxygenase
Alphalbeta fold hydrolase

Aldehyde dehydrogenase (Aldehyde
dehydrogenase family protein)
Benzoate 1,2-dioxygenase large subunit
Catechol 2,3-dioxygenase
4-hydroxythreonine-4-phosphate
dehydrogenase

TonB-dependent receptor
Biphenyl-2,3-diol 1,2-dioxygenase
Membrane protein

Cytochrome ¢ oxidase subunit 1
Glycosyltransferase

Isocitrate lyase

Heme exporter protein B

Acyl-CoA dehydrogenase
Enoyl-[acyl-carrier-protein] reductase
[NADH]

Type 1 glutamine amidotransferase
domain-containing protein
1,4-alpha-glucan branching enzyme GIgB
Ammonium transporter

Acyl-CoA synthetase

Xanthine dehydrogenase family protein
subunit M

ATP-dependent RNA helicase

Glycoside hydrolase family 43 (HlyD family
efflux transporter periplasmic adaptor subunit)
K (+)-insensitive pyrophosphate-energized
proton pump

AarF/ABC1/UbiB kinase family protein
(Ubiquinone biosynthesis protein)

L actoylglutathione lyase

NAD(+) diphosphatase

SDR family oxidoreductase

Glutathione S-transferase (Glutathione
S-transferase family protein)
Glutathione S-transferase (Glutathione
S-transferase family protein)
Acyltransferase

UrcA family protein

Uncharacterized protein

(F7%%)

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



2644 (FEXY/ESUE( Microbiol. China
(83 5)
198 AOA085K0Z3 DUF2322 family protein 198 AO0A085JZ229 DUF4168 domain-containing protein
199 AOA085K986 2,3,4,5-tetrahydropyridine-2,6-dicarboxyl 199 AOA3G2USH6  YIP1 family protein
ate N-succinyltransferase
200 AOAOB4EQTS Ornithine carbamoyltransferase (OTCase) 200 AOA3G2UYE6 DUF4142 domain-containing protein
201 AOAO0B84EI43 Elongation factor P (EF-P) 201 AOAO085KA97 Uncharacterized protein
202 AOA085Jz22 DNA gyrase inhibitor YacG 202 AOA085KADO Uncharacterized protein
203 AOA085KAK4 Peptidase M2 family protein 203 AOA3G2ULH4  DUF1330 domain-containing protein
(Peptidyl-dipeptidase)
204 AOA085JZY7 ETC complex | subunit (ETC complex 204 AOA085K7z5 Membrane protein
subunit I)
205 AOA3G2UKZ6 Uncharacterized protein 205 AOA3G2UMV2  LPD7 domain-containing protein
206 AOA3G2UKWO  Typell toxin-antitoxin system Phd/YefM 206 AOA3G2ULTO Uncharacterized protein
family antitoxin
207 AOAO085KAV1 Carboxylating nicotinate-nucleotide 207 AOA085K318 Uncharacterized protein
diphosphorylase
208 AOA291NOP8 GLOBIN domain-containing protein 208 AOA085K0K5 Heavy metal resistance protein (Periplasmic
heavy metal sensor)
209 AOQA085K7J1 Signal recognition particle protein 209 AOA3G2UKY4  DUF779 domain-containing protein
(Fifty-four homolog)
210 AOAO0B4ER82 Peptide methionine sulfoxide reductase 210 AOAO0B84ERZ8 Acyl carrier protein
MsrA (Protein-methionine-S-oxide (Phosphopantetheine-binding protein)
reductase)
211 AOA085K319 Asparaginase (L-asparaginase/ 211 AOA085K344 Ycil family protein
GlutRNAGIn amidotransferase subunit D)
212 AOA085K908 DUF3297 family protein (Glutathione 212 AOA3G2UPY7 ABC transporter permease
peroxidase)
213 AOA0B5K3G5 Porphobilinogen deaminase (PBG) 213 AOA085K2L9 Membrane protein
214 AOA3G2UPI8 Glycerol kinase 214 AOA3G2UPM5  Aldehyde dehydrogenase
215 AOAOB4EPR1 Ribosomal silencing factor RsfS 215 AOA3G2UV94 MFS transporter
216 AOA085K515 Acetyl-CoA C-acyltransferase 216 AOA3G2UZG5  TetR family transcriptional regulator
217 AOA3G2UYN8  Probable malate:quinone oxidoreductase 217 AOA3G2ULNS3 RraA family protein
218 AOA085K583 tRNA uridine 218 AOA3G2ULJ3 2-hydroxychromene-2-carboxylate isomerase
5-carboxymethylaminomethyl
modification enzyme MnmG
(Glucose-inhibited division protein A)
219 AOAO085K6N4 Fumarylacetoacetase 219 AOAO084EL78 17 kD surface antigen (Glycine zipper 2TM
domain-containing protein)
220 AOAO85KALA4 Mannose-1-phosphate guanylyltransferase 220 AOA084EHX2 Uncharacterized protein
(Nucleotidyltransferase family protein)
221 AOAO0B4ER14 CTP synthase (EC 6.3.4.2) (Cytidine 221 A0A3G2UX17 Polysaccharide biosynthesis tyrosine
5'-triphosphate synthase) (Cytidine autokinase
triphosphate synthetase) (CTP synthetase)
(CTPS) (UTP-ammonialigase)
222 AOA085KANO LuxR family transcriptional regulator 222 A0A3G2UQ13 Uncharacterized protein
(TatD family deoxyribonuclease)
223 AOA3G2UKB9  Alpha/betafold hydrolase 223 AOA3G2UYK7  Sulfate adenylyltransferase subunit 2
224 AOA085K5J6 Nitronate monooxygenase 224 AOAOB4ELP5 Envel ope stress response membrane protein
PspB (Phage-shock protein)
225 AOA3G2UNZz2 NAD(P)/FAD-dependent oxidoreductase 225 AOA085K082 Universal stress protein (Universal stress
protein UspA)
226 AOA3G2UUR1  3-methyl-2-oxobutanoate dehydrogenase 226 AOA085JZ27 Membrane protein (OmpA family protein)
(2-methylpropanoyl-transferring) subunit
apha
227 AOAOB5K6N7 Cobaamin biosynthesis protein CobW 227 AOA085K2D3 Threonine synthase
228 AOAOB5KAGY Alanine racemase 228 AOA3G2UNS7 Conjugal transfer protein
229 AOA3G2USH2 Type | restriction endonuclease subunit S 229 A0A085K 2Q2 Ribosomal RNA small subunit

methyltransferase H
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230
231

232

233

234

235

236

237

238

239

240
241

242

243

244

245

246

247

248

249

250

251

252

253

254

255
256

257

258

AQA085JY X9
AOA3G2UQP5

AOA085K5J3

AOQAO084EKT4
AOA085K9A4

AOA085K8Q7

AOA3G2UL15
AOQA085K 092
AOA085K9Q7
AOAO085K1E3

AOA084EIK6
AOAOB4ETG6

AOA0J9D2S7

AOAO85K 3F8
AOA085K 3D2
AOA29IMVR2
AOA3G2UWPO
AOAOB4EQE2
AOAO0JICVLO
AOA085K 522
AOA3G2UYD7
AOAOSSKAF1
AOA085K3C1
AOAOB4ENT3
AOA085JZY 1

AOA3G2UP12
AOQA085K230

AOAOB5KASA

AOAO085KAV?2

Glyoxalase (Lactoylglutathione lyase) 230
S-(hydroxymethyl)glutathione 231
dehydrogenase

3-hydroxy-2-methylbutyryl-CoA 232

dehydrogenase (SDR family
NAD(P)-dependent oxidoreductase)

50S ribosomal protein L25 (General stress 233
protein CTC)

Enoyl-[acyl-carrier-protein] reductase 234
[NADH]

Lysine--tRNA ligase 235
Molybdopterin dinucleotide-binding 236
protein

M20/M25/M40 family metallo-hydrolase 237
(Peptidase M20)

Nucleoside triphosphate hydrolase 238
Glycosyl transferase family 1 239
(Glycosyltransferase family 1 protein)
DUF2093 domain-containing protein 240
MucR family transcriptional regulator 241
(Transcriptional regulator)
Aspartyl/glutamyl-tRNA (Asn/GIn) 242
amidotransferase subunit B

(Asp/Glu-ADT subunit B)

Ribose-phosphate pyrophosphokinase 243
(RPPK)

Histidinol-phosphate aminotransferase 244
NADH-quinone oxidoreductase subunit F 245
Acyl-CoA dehydrogenase 246
Elongation factor Ts (EF-Ts) 247
Cytoplasmic protein (DUF1013 248
domain-containing protein)

Membrane protein (OmpW family 249
protein) (Outer membrane protein W)
Ribosomal protein S12 250
methylthiotransferase RimO (S12

MTTase) (S12 methylthiotransferase)

GTPase Era 251
Phosphoribosylformylglycinamidine 252
cyclo-ligase

Ribonucleoside-diphosphate reductase 253

subunit beta

Glycine dehydrogenase -
(aminomethyl-transferring)
Methylcrotonoyl-CoA carboxylase =

2-methylisocitrate lyase (Isocitrate lyase/  —
phosphoenol pyruvate mutase family protein)
5-methyltetrahydrofolate-homocysteine  —
methyltransferase

Peptidase SO (SO family peptidase) -

AQA085K5D9
AOA085K678

AOA3G2UWP4

AOQA085K7F1
AOA3G2UY 16

AOA085K5Z3

AOA085K 6F9
AOA085K 376
AOAOB4EQU7
AOA085K6Y6

AOA085JZ59
AOA085K 2Q1

AOA084EQHO

AOA3G2URY7
AOA085K 292
AOA3G2UNN3
AOA085K 184
AOA085K6B7
AOA085K714
AOA3G2UNUS8
AOA3G2ULB5
AQA085JYYO
AOA3G2UNNS

AOQA3G2UT87

(8135 5)
Malic enzyme
Periplasmic serine endoprotease DegP-like

Uncharacterized protein

Lipoprotein-releasing system ATP-binding
protein LolD
Biotin/lipoyl-binding protein

GCNS5 family acetyltransferase
(GCN5-related N-acetyltransferase) (GNAT
family N-acetyltransferase)
(N-acetyltransferase)

LysR family transcriptional regulator
(Transcriptional regulator)
3-hydroxyacyl-[acyl-carrier-protein]
dehydratase FabZ

Ubiquinol-cytochrome c reductase iron-sulfur
subunit

Acetyl-CoA C-acetyltransferase

Arylesterase (GDSL family lipase)
Transcriptional regulator MraZ

Glycine zipper 2TM domain-containing
protein

FtsX-like permease family protein

Autotransporter domain-containing protein
(Serine protease)

Sigma-70 family RNA polymerase sigma factor
DNA-binding response regul ator
(Transcriptional regulator) (Two-component
system response regul ator)

Uncharacterized protein

Efflux transporter outer membrane subunit
(RND transporter)

Y nbE family lipoprotein

Chbb3-type cytochrome c oxidase subunit
SIMPL domain-containing protein
General stress protein

Tautomerase
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259
260
261
262
263

264
265

266
267
268
269
270
271

272
273

274
275
276
277
278
279

280

281
282
283

284

285

286
287
288

289
290
291
292
293

AOA3G2UMEO
AOA085J723
AOAO08B4EPY 4
AOA085K2B6
AOA085K1D3

AOAO085K6E7
AOA085K9G6

AOA085K5J2
AOA085K3B7
AOA3G2UP86
AOA3G2UMG0
AOA3G2UNI9
AOA084ER03

AOA085KA38
AOA085K 264

AOA085K 8P6
AOAOB4ECGS8
AOA3G2V108
AOA0B5K0X5
AOAOB4EH78
AOA084ES93

AOA085K 044

AOA085K538
AOAO0B4EPE7
AOAO085K7E7

AOA085K717
AOAOB5K6F3

AOA085K 959
AOAOB5KAI9
AOAQJ9CY 82

AOA085K 152
AOA085K2D8
AOAO084EPP4
AOA085KAG3
AOA3G2UQG4

S9 family peptidase
Ribonuclease

Peptide deformylase (PDF)
50S ribosomal protein L5

ATP synthase subunit delta (ATP synthase

F(1) sector subunit delta) (F-type ATPase
subunit delta) (F-ATPase subunit delta)
Cysteine desulfurase
2,3-bisphosphoglycerate-dependent
phosphoglycerate mutase
(BPG-dependent PGAM) (PGAM)
(Phosphoglyceromutase) (dPGM)
Acetyl-CoA C-acyltransferase
Helicase

Amidohydrolase

CoA ester lyase

DUF952 domain-containing protein

Acyl dehydratase (Dehydratase) (MaoC
family dehydratase)

Transketolase

Aspartate-tRNA (Asp/Asn) ligase (EC
6.1.1.23) (Aspartyl-tRNA synthetase)
(AspRS) (Non-discriminating
aspartyl-tRNA synthetase) (ND-AspRS)
MBL fold metallo-hydrolase

50S ribosomal protein L20
Argininosuccinate lyase (ASAL)

L exA repressor

ATP-binding protein (Putative ATPase)
2-nitropropane dioxygenase
(2-nitropropane dioxygenase-like enzyme)
Electron transfer flavoprotein subunit

apha (Electron transfer flavoprotein
subunit beta)

Peptidase C69 (TIdD/PmbA family protein)

50S ribosomal protein L14

Ribose 5-phosphate isomerase (Ribose
5-phosphate isomerase B)
3-oxoacyl-ACP synthase (3-oxoacyl-
[acyl-carrier-protein] reductase)
Branched-chain-amino-acid
aminotransferase

Metalloprotease TldD (Protease TIdD)

Alginate_exp domain-containing protein

Electron transfer flavoprotein subunit beta

(Electron transfer flavoprotein subunit
beta/FixA family protein)
Uncharacterized protein

Ribonuclease PH (RNase PH)
50S ribosomal protein L17
Methylmal onyl-CoA mutase
Acyl-CoA dehydrogenase

(&%)
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294 AOA3G2UTUS Sigma-54-dependent Fis family - - -

transcriptional regulator
295 AOAOB4EHWS  Aspartyl/glutamyl-tRNA(Asn/GIn) - - _

amidotransferase subunit C

(Asp/Glu-ADT subunit C)
296 AOA3G2UQS8 N-acetyl-gamma-glutamyl-phosphate - - -

reductase (AGPR)
297 AOA085K7RO Urecil-DNA glycosylase (UDG) - — -

298 AOA085K3G0 Glutamate-tRNA ligase - - -
299 AOAO0B4EQS83 Ferredoxin - - -
300 AOA3G2UMX9  GatB/YgeY domain-containing protein - - -

301 AOAO085K7A7 CocE/NonD family hydrolase - - -
(Glutaryl-7-ACA acylase)

302 AOAOB4ETQ3 GTP-binding protein TypA (Trandational -  — -
GTPase TypA)

303 AOAOB5KA41 Alpha-L-rhamnosidase - - _

304 AOA3G2UR06 MBL fold hydrolase - - -
305 AOA085K554 DUF4167 domain-containing protein - — -
306 AOA3G2UUKG6  UPF0246 protein EBF16_04420 - - -
307 AOA3G2USF9 Transcriptional regulator - - -
308 AOA085K1G3 Valine-tRNA ligase - - -
309 AOA085K5B9 Shikimate dehydrogenase (NADP(+)) (SDH) - - -

310 AOA085K9B6 Cytokinin riboside 5'-monophosphate - - -
phosphoribohydrolase

311 AOA085K3I10 Bifunctional purine biosynthesisprotein - — -
PurH [Includes:
Phosphoribosylaminoi midazol ecarboxami
de formyltransferase

312 AOQA177JX07 Carbamoyl-phosphate synthaselargechain - - — -

313 AOA085K3J0 Single-stranded DNA-binding protein (SSB) - - -
314 AOAO085K9E6 UPFO0178 protein EBF16_12115 - - -
315 AOA085K8S9 Uncharacterized protein - — -
316 AOA3G2V0OV0 TPR_REGION domain-containing protein —  — -

317 AOA3G2UNL7  Bifunctional protein PutA [Includes: - - -
Proline dehydrogenase

318 AOAO084EPP3 DNA-directed RNA polymerase subunit - — -
alpha (RNAP subunit alpha)

319 AOA085K7E6 Serine hydroxymethyltransferase (SHMT) -  — _
(Serine methylase)

320 AOAOB5KAGL Acyl-CoA carboxylase subunit beta - — —
(Methylmalonyl-CoA
carboxyltransferase)

321 AOA3G2V1il Shikimate 5-dehydrogenase - — -

322 AOA0J9CZF5 Acyl-CoA thioesterase - - -

323 AOAO085KA49 Phosphoribosylformylglycinamidine - - -
synthase subunit PurQ (FGAM synthase)
324 AOAO085K5F7 Phosphoheptose isomerase - - -

325 AOA3G2V241 SO family peptidase _ _

326 AOAO085K5D7 Bifunctional uridylyltransferase/uridylyl- - - -
removing enzyme (UTase/UR) (Bifunctiona
[protein-PI1] modification enzyme)
(Bifunctional nitrogen sensor protein)
[Includes: [Protein-PI1] uridylyltransferase
(Pl uridylyltransferase) (UTase)
327 AOA085K7D5 Agmatine deiminase family protein = o= =

Note: — No data.
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Figure6 Bioinformaticsanalysisof differentially expressed proteins both from DDA and DIA
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7 6 DDA H CV {E>20% 1) 21 MEITEH
Table6 21regulatory proteinswith CV>20% in DDA

No. Accessions Protein names

1 AOA3G2UX28 Transcriptional regulator

2 AOA3G2UTFO Type |l toxin-antitoxin system ParD family antitoxin

3 AO0A3G2V104 LysR family transcriptional regulator

4 AOA3G2UPX2 Transcriptional regulator

5 AOA3G2UTKO MerR family transcriptional regulator

6 AOA3G2UTMO PAS domain-containing sensor histidine kinase

7 AOA085K5Z7 Crp/Fnr family transcriptional regulator (cAM P-binding protein-catabolite transcription activator)
8 AOA085K 957 Nitrogen regulatory protein P-I1 1 (P-11 family nitrogen regulator)

9 AOAO085K7C3 Histidine kinase (Putative regulator of cell autolysis) (Sensor histidine kinase)

10 AOA085K 417 FadR family transcriptional regulator (GntR family transcriptional regulator)

11 AOAO084EUT7 Histidine phosphotransferase (Hpt domain-containing protein)

12 AOA085K 446 Lacl family DNA-binding transcriptional regulator (Lacl family transcriptional regulator)
13 AOA085K 6A6 FadR family transcriptional regulator (GntR family transcriptional regulator)

14 AOA085K0Y O Histidine kinase (Sensor histidine kinase)

15 AOA085K5M0 MarR family transcriptional regulator

16 AO0A085K4Q1 ArsR family transcriptional regulator

17 AOA085K9IN9 Uncharacterized protein

18 AO0A085K 560 DeoR faimly transcriptional regulator (PLP-dependent aminotransferase family protein)
19 AOAOS5IZV3 ;girlna(t)(t)z:;(ls protein CheY (DNA-binding response regulator) (Two-component system response
20 AOA3G2ULP2 Glutaredoxin family protein

21 AOA3G2UQ46 Transcriptional regulator

BRREAR, 15 TR, Bz
4h, Schubert SEXF454% AT A IF R AL L EFRATTE
) TH DIA 2 FIEI 4t i R 2 e a]
R

AR AL VIHAR T SITF-8 A4 #rxd
G, MBIICME . B AN R B E ) T
HA: T DDA il DIA HoRMERFRS, K3 DIA £
AR B ORI T B B Y e ) B R AL
DDA HiAR. it DIA #ES2brn] HRE 2 RE N
R b 7 A W AR, JUIHA R TR AEMNA T
HMMITE S RIB MR EERFE R . SR, DIA AHEKL
F DDA FiARAEHE (T4 M e i M ARBOE 5 A
HARERH, XaTREREH FASLR A E N
TR AR TR R G, BE B B R RO A
M, /b FESEAY, B R #E DDA UK
AT DCRAERIECH R E NG . Bk, XTE

PR T B RE i, (BT DDA SRR AL AT LA
DA AR B 1 AL E M e R, TE A
FE AT AP R TSR AR i (R SRS, BHE
N GAT AR W5 % 4 B s TS L A4 B 30k
% DDA Fil DIA £ 78 1 e AR E f 50 #7 -

AR (L W AR R . WERT . B
A I TR LA BRI e TR ) e e R U T S R A TR
Z—, HEMAEMBE 25 RN i A
T PN AT T R T A R A A
REM T BN Z S, B, RTE2HFR
R f R AL . AR R AR A5 T THI B LI
AN W R B R RGBS, AT LA
TEARAE W46 52 7 T ) ik DR 91 2 ML ) 2 A8 3 ol 7y S
o BRI, XRTFHAMRRREZ RS RAETH
BRI b 2 T L B
Bt Ay — g R 33

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



2650

TEY I8

Microbiol. China

ARSI LI A BRI R IR RO SN &,

it DDA F1 DIA WFhEAR )y AT 3EME T 4 IE T
AR R IR E b, 453 580 KA
ZSEN, Wik LS Sphingobium
yanoikuyae SJTF-8 7EAEIIHA N RIAZEFEM . 7

b,

2R

GO Hl KEGG 7 W2k 22 5+ A 7E A AL
iz MR 25T AR 45— 2 e, IIRAME

TR I Z 7 e R g it T BB,
A B LS BRI TR RIS R

REFERENCES

(1]

(2]

(3]

(4]

(5]

(6]

(7]

(8]

(9

[10]

[11]

Macchi M, Martinez M, Tauil RMN, et al. Insights into the
genome and proteome of Sphingomonas paucimobilis strain
20006FA involved in the regulation of polycyclic aromatic
hydrocarbon degradation[J]. World Journal of Microbiology
and Biotechnology, 2018, 34(1): 7

Dua M, Singh A, Sethunathan N, et a. Biotechnology and
bioremediation: successes and limitations[J]. Applied
Microbiology and Biotechnology, 2002, 59(2/3): 143-152
Waigi MG, Kang FX, Goikavi C, et a. Phenanthrene
biodegradation by sphingomonads and its application in the
contaminated soils and sediments: a review[J]. International
Biodeterioration & Biodegradation, 2015, 104: 333-349

Lei H. Study on the PAHs degradative charateristics and the
metabolic pathway of Sphingomonas sp. H[D]. Xiamen:
Master’s Thesis of Xiamen University, 2008 (in Chinese)
T — R S SR T T 22 B 0 I 1 AR A e R A
R RBFSEID]. 1T B TTRF0i3C, 2008
Venable JD, Dong MQ, Wohlischlegel J, et a. Automated
approach for quantitative analysis of complex peptide
mixtures from tandem mass spectra[J]. Nature Methods,
2004, 1(1): 39-45

Vidova V, Spacil Z. A review on mass spectrometry-based
quantitative proteomics. targeted and data independent
acquisition[J]. Analytica ChimicaActa, 2017, 964: 7-23
Bilbao A, Varesio E, Luban J, et al. Processing strategies
and software solutions for data-independent acquisition in
mass spectrometry[J]. Proteomics, 2015, 15(5/6): 964-980
Doerr A. DIA mass spectrometry[J]. Nature Methods, 2015,
12(1): 35

Aebersold R, Bensimon A, Collins BC, et al. Applications
and developments in targeted proteomics. from SRM to
DIA/SWATHIJ]. Proteomics, 2016, 16(15/16): 2065-2067
Wisniewski JR, Zougman A, Nagara] N, et a. Universal
sample preparation method for proteome analysis[J]. Nature
Methods, 2009, 6(5): 359-362

Franceschini A, Szklarczyk D, Frankild S, et al. STRING
v9.1: protein-protein interaction networks, with increased

[12]

[13]

[14]

(19]

(16]

(17]

(18]

(19]

[20]

(21]

(22]

(23]

coverage and integration[J]. Nucleic Acids Research, 2013,
41(D1): D808-D815

Ashtaputre AA, Shah AK. Studies on a viscous, gel-forming
exopolysaccharide from  Sphingomonas  paucimobilis
GS1[J]. Applied and Environmental Microbiology, 1995,
61(3): 1159-1162

Yoo SH, Lee KH, Lee JS, et al. Physicochemical properties
and  biological activities  of DEAE-derivatized
Sphingomonas gellan[J]. Journal of Agricultural and Food
Chemistry, 2005, 53(16): 6235-6239

Muntel J, Xuan Y, Berger ST, et al. Advancing urinary
protein  biomarker discovery by data-independent
acquisition on a Quadrupole-Orbitrap mass spectrometer[J].
Journal of Proteome Research, 2015, 14(11): 4752-4762
Zhao MD, Liu X, Sun HD, et a. Evaluation of urinary
proteome library generation methods on data-independent
acquisition MS analysis and its application in normal
urinary  proteome analysis[J. Proteomics Clinica
Applications, 2019, 13(5): 1800152

Bruderer R, Bernhardt OM, Gandhi T, et al. Optimization of
experimental parameters in  data-independent mass
spectrometry  significantly  increases  depth  and

reproducibility of results[J]. Molecular & Cellular
Proteomics, 2017, 16(12): 2296-2309

Bern M, Finney G, Hoopmann MR, et al. Deconvolution of
mixture spectra from ion-trap data-independent-acquisition
tandem mass spectrometry[J]. Analytical Chemistry, 2010,
82(3): 833-841

Bruderer R, Bernhardt OM, Gandhi T, et al. Extending the
limits of quantitative proteome profiling  with
data-independent  acquisition and  application  to
acetaminophen-treated three-dimensional liver
microtissues[J]. Molecular & Cellular Proteomics, 2015,
14(5): 1400-1410

Gillet LC, Navarro P, Tate S, et a. Targeted data extraction
of the MS/MS spectra generated by data-independent
acquisition: a new concept for consistent and accurate
proteome analysig[J]. Molecular & Cellular Proteomics,
2012, 11(6): O111.016717

Rost H, Malmstrom L, Aebersold R. A computational tool to

detect and avoid redundancy in selected reaction
monitoring[J]. Molecular & Cellular Proteomics, 2012,
11(8): 540-549

Ting YS, Egertson JD, Payne SH, et a. Peptide-centric
proteome analysis: an alternative strategy for the analysis of
tandem mass spectrometry data[J]. Molecular & Cellular
Proteomics, 2015, 14(9): 2301-2307

LinH, HeL, MaB. A combinatorial approach to the peptide
feature matching problem for label-free quantification[J].
Bioinformatics, 2013, 29(14): 1768-1775

Anjo SI, Santa C, Manadas B. SWATH-MS as a tool for
biomarker discovery: from basic research to clinica

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



T FETARBE PO B TR 2 1 B 2 e M R ST 2651

applications[J]. Proteomics, 2017, 17(3/4): 1600278 [28] Schubert OT, Ludwig C, Kogadeeva M, et a. Absolute
[24] Meyer JG, Schilling B. Clinical applications of quantitative proteome composition and dynamics during dormancy and
proteomics using targeted and untargeted data-independent resuscitation of Mycobacterium tuberculosig[J]. Cell Host &
acquisition techniques[J]. Expert Review of Proteomics, Microbe, 2015, 18(1): 96-108
2017, 14(5): 419-429 [29] Fuentes S, Méndez V, Aguila P, et al. Bioremediation of
[25] Lin L, Zheng JX, Yu Q, et al. High throughput and accurate petroleum hydrocarbons: catabolic genes, microbial
serum proteome profiling by integrated sample preparation communities, and applications[J]. Applied Microbiology
technology and single-run data independent mass and Biotechnology, 2014, 98(11): 4781-4794
spectrometry analysis[J]. Journal of Proteomics, 2018, 174: [30] Perruchon C, Vasileiadis S, Rousidou C, et al. Metabolic
9-16 pathway and cell adaptation mechanisms revealed through
[26] Loke MF, Ng CG, Vilashni Y, et a. Understanding the genomic, proteomic and transcription analysis of a
dimorphic lifestyles of human gastric pathogen Helicobacter Sphingomonas  haloaromaticamans ~ strain  degrading
pylori using the SWATH-based proteomics approach[J]. ortho-phenylphenol[J]. Scientific Reports, 2017, 7(1): 6449
Scientific Reports, 2016, 6: 26784 [31] Zhou NA, Kjeldal H, Gough HL, et a. Identification of
[27] Selevsek N, Chang CY, Gillet LC, et al. Reproducible and putative genes involved in bisphenol a degradation using
consistent quantification of the Saccharomyces cerevisiae differential protein abundance analysis of Sphingobium sp.
proteome by SWATH-mass spectrometry[J]. Molecular & BiD32[J]. Environmental Science & Technology, 2015,
Cellular Proteomics, 2015, 14(3): 739-749 49(20): 12232-12241

RY AR RY RY R RY R RY RY AR RY R RY RY RY) Y R RY Y RY) Y 7R RY RY R RY AR RY R RY) Y R RY Y RY) RY AR RY R RY) RY AR Y R RY) Y AR Y R RY) RY R RY R RY) Y RY Y

LTI E ALY IRS TR

LI HEER AT E SR H 22—, B [ N M 27 SO ST RIS feeoff R FE
HANRZOROFAE S, W, eidh, NSRS A TAENEMILE. i, EEEhEZ
BB B AR, — AU 7 e 47 BRI A0 52 e rp LAY S B R SO AR A iR id . BISE L i i
LBISATTE, TEGE BT AT C AT SORERN_E 32  Hs s A 4, RIS HLNTEROREBE, TR
BILBBISERIA R, IR R RIS . EF i bl RS, 1RG22 B AR v A Tx
R 7350, AT LCR I LAC AR SCRREEREN BRGS0k, FLLERE, FWmA Ak, i
BRI % . BUEAR A — 2w 2RI

T BRI (1) FRPEORMEE BRI TEIE SCHTE b FEAEHE L a5 st i/, JFH4a
H OB TAR(E AR SCE)ESSA TR, FRETER P ARBIERR TR, (2) Lt 54kThT|
PR SCHRN 2% T 2R 5 4R E NAMER R RIIFIZERESC, 51 SCRRECE AR

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



