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AR ST TS VR NS K AL ST

AR RHE? B om, F oFL E R, s
(LR HARTAR SHBMIREARE, WL T 315211; 20Tk MR TR, WL B 310058;
3T RS R TARR, MRS AN 450001 )
FEE: 4T HRERFIREAIAS IR Z (Ciprofloxacin, CIP)E K FiRY CIP #9489 Z4E)R,
AR IR AR &35 — B BT T CIP %vm T & PLiF RP BUINE & Fr o Fak i, SFabA7 2R B Ak
ERBESHT. AR CIP ¢ 3FRB48Fe CIP A b 43 52 B 5 TR ARG K 89 4= 97 #F, /AR &
REGRAN3 A, 2748 %, 3T CIP A0NE G R B A A5 & 5 0%, CIP LA K 5T
THINVEORIE 5. AL kA, TR LF CIP A5 3 A 62.9%F2 66.0% 4% & fi ta L
15 Cdn, BLBA KR IHHLINE G R T el L sk, CIP AN EORA LT EHAeT 0,
H CIP 89 B WA T 456458 CIP 89 A FH A T @Rz EaREZR Y. AT Hiefe
A it RA, CIP 69 mAIH TS5 DNA #= RNA 89454, S, HREH TRtk a
Jre ik, FLAFT DNA F= RNA 693535 o MRS AM TR, $A T EABBRSEL ., AR
BoFBHRESTFAHARNEG RO R, W THERBGIEEL. RERM ., i ENSHWE R, &
G RARAR B F A A2, CIP 34 T BA b 5+ EEG Rt Ak, TR, CIP @it HrhiE

VTR A AR RSN G R R, BB iF RS CIP 4944
KR FRIFR, KRRV E, BARASE, RINEG R b6

FESZES: Q89

SV 152 (Fluoroquinolones, FQs)A&—2&)~
IR, T2 TR G T AR LA
Fa . & iy IgEs . FQs Kl i
FERR S AT H, 0t SR Ik 42~1 740 ng L.
TKARHR) R FQs BENFRIRAY E 38 E. 1S
VMR TG KA B R AR FQs BRI F2iRAR,
B KBRIGKH 50%~100%H) FQsP. MishRAY
(Extracellular Polymeric Substances, EPS) & HiifitE
TSIRREY I — 2R R ie, TE4ErRrTsle
hRERZ ST HA BEEEAC. EPS HRYEA
FE(iFR “MaAMEERL )& EPS B FER Sy, vh
15 YRR A 2 A5 S, JREE . kL |
FRIFNBK R, FERE T YRR bR PR FQs Ay
FE, WA A TRl | (AR S A
HEAEH S FQs B &1, Xt FQs Y EFRERE

XERFRRRD: A

XEHS: 1001-5132 (2023 ) 04-0048-16

FOL S —J5 8, FQs S5 R S Ts KA
B ek, G RO s ) FQs
25 RS Yy T B SR T R A A AR 4
WRERET, BREET FQs i, S EUIRLE R
WA RE S & A A A Rk R
BRGEHHEY RS B, TEM/ME A
5 FQs B&5a e, FQs Wl hE i AL iP5
Vi A= i R i S bR e P

B A e S — R SRR R 1) P B
VERIBI TR B B BUS IR T, RENE EW
R B A R R AR T RE B AR, il
I hE S BT M T TR PR A T R 2 A 7
SO B A T R W A ) IR AR Jia
SRR R 1 AL TR [ AR 30 e 4
IRPTACER G P B SRTH A R e i

Wi BHE: 2022-12-09.
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ELTE: ERARRERS (51408325) ; WL HRRRAHE4S (Y19E080023 ) .
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REKE . ReFRETEEZBIFSER. R, H
HI TE 50 TG T VR B M AR 19 S 4 2 1 P DR
TGRSR S FQs HIAHEAEF. 5T FQs 340 T ik
PEIS IR RIS ME A T4 AR TS e S FQs 1Y
E AR, A B IR B E TS Je Xt
FQs Ay Z2Fiid FELL R A=y 7

WP R (Ciprofloxacin, CIP) &5 /K&
) —Fp R (ng L' ~mg L) FQs, AR
R R R AT 2, KA A PR A
H, fEE AR, A imteiGie 5
CIP Z5& i Fe b s ME B B al 50 84k, il oA
MAMNE A R . WA ERL . o FIhEE .
EEid R R E FEEE A S, BniE s
5 CIP ZIfAHEAEH.
1 #EERZ
1.1 FRAR

TETETEIRBUE T I T AR R A TG V5 K AL FE
I, %) ACHERE Ik 10 5 +d . 15IRZ 24 HIEM
HIEEBRITYE T 4 CROGIAE. 58 EZEY L
PERT L 1.

x1 SREEELER

ZH HfH

EIRER % 99.17 +0.03
pH 6.84 +0.05
52 /(mS-cm™) 2.70 £ 0.07

RS E E/ (mg L) 8.6+0.4
R B Y (mg L) 4.69 + 0.20
VR 288 (mg L) 54.32 +2.07

IR WEIFEE A (mg L) 8.4+03

1.2 FRFRERFTEHLELSZR

SEIGAE 25 C FEfT, BU 150 mL SR 3%
B V5 e FHE R, EERAKIEIRE A 110
r-min” % 5 min, JERM 10 mg- L i) CIP FFAR
N7, %% 30 min JGHUES T, FESC A CIP 4. [H]
AHEZE RN CIP %S AXTHE, Joohx iR, B4
SCIRYEE —IR.
13 EWERIBIE G R IRIR

R AP IFIREGE T EPS!. 4420 mL 5
VeRESLL 4000g 25,0 5 min, FE2 B, T4 A
RN 45 mL 0.05%[%) NaCl 5%, 8% 1 min /5,

1£60 T T 7K# 30 min. JRAWZ 4000g 5.0 15 min,
EiEWGS 0.45 pm JERLJSEIA EPS.

K H (NH4)2S04 73 2% UTTE i\ EPS Hidg Hithoh
BABPY. FEKIE s —E B (NHy),S04 18R
) EPS Hr, IRUKIEH) 20% . 40% . 60%FH 90%1f,
B, a4 CUUEE®R. IREGWE 10000g, 4 C
B0 40 min, fHEDUEMEAR. BEARRSI
T PBS P, @il 3.5 kDa BT, EHT
JE TS R B ARy R, R HE/ME B,
FHT-16 THR1E.

1.4 RSME G R B R

SR AR AR S ) 75 72 (Filter-Aided Sample
Preparation, FASP)Egf#MISME E T, K 200 pg fgsh
FEATE 30 uL SDT &1 (4% SDS, 100 mM DTT,
150 mM Tris-HCI, pH 8.0){R A, FHREAWEEN 10kD
FETEBLOE, N 200 uL UA Z0hi(8 M JRZ,
150 mM Tris-HCI, pH 8.0)iR%), & BIELRR/NY
TFEBAEWE. RSN 100 uL 100 mM L ZBERZ,
WENRZ Y 30 min. KR BUEIFIZE 100 pL UA 2%
BRI 3 1K, 100 pL NHHCOs ZZ MRS 2 IX,
JGTE 40 pL REZZ P (4 ng FREEEIBENIN 40 L
NHHCO; Zif) i B I % (37 C). IRAWE
14000g #5.0> 15 min, WCHEIEH, RH C18 Cartridge
SIRRECHEA TR, BRECART SN 15 ul 0.1% H R
R, I 280 nm LM E IRk B,
1.5 BEfR = e ikAn & k- & BERiE 5T

R IUE BRI 2 ng BEARE Pt T
14, 7% — 5 BK ¢ 3% (Liquid  Chromatography-tandem
Mass Spectrometry, LC-MS/MS)r. RHNTHR
WA 43 R 45 (EASY-nLC1000, 2% Thermo
Scientific)#F1 15055, TRANAH A 4 0.1% H ER/KEIE,
WA B M 0.1%HERHI 84% Z /KW, BhIER:
P RR P UL 2.

xR2 HEEFHEHBIEHEXRER

VehiAa)/ Tt B B
min (nL-min™") A% B/%
0 300 100 0
50 300 45 35
55 300 0 100
60 300 0 100

60 300 51k (=3l




50 TR (BT 2023

Tt e 7= 22 B A0 TR BOHUAH . 43 5 05
Q-Exactive it (32 Thermo Scientific)i##47 )5t
M. SFTEHE 120 min, A&7 IESS T,
FFETHITER A 300~1800 m/z. ZHkFIZ ik
BT AT R R S R 20 ME
P J7 1R e, —ZRTGETE m/z 200 B3 HERK
70 000, —ZRJFTRELE m/z 200 B33 17 500.

1.6 JRIEHIELSHT

JE RS NER A Maxquant 1.3.0.5 FE 75
JERGZ. B A BEAEZE N uniprot_archaeorrhyncha
3644_20161118.fasta (JFHEEL: 3 644, T H M)
2016-11-18, T #EE+#%: http://www.uniprot.org) |
P16512 N.lugens unigene.blast.pep 16168 2016111
4.fasta (H#ZE, VAT N.lugens 35374, F7)52:
16168, F # B8] : 2016-11-14) KL}z P16512_
Sogatella_furcifera unigene.blast.pep 17694 2016111
4 fasta (HEEZE, JET Sogatella_furcifera #4%4H, )5
HEEL: 17694, FEESHE]: 2016-11-14). #ES:
HEWT: enzyme & Trypsin; missed cleavage
sites XA 2; [%EEIHA4 Carbamidomethyl(C); )
DT E Oxidation(M)Fll Acetyl(Protein N-term).
S Az e Y S SR S VOO AY B BURE & el PO R
Z# FDR<0.01.

2 #HR5IE

2.1 FUSNE G R BT

it LC-MS/MS /iRy E R4, N
XTHRZH R Y 786 PR T, CIP 2 172 Fp
B, BAEEENEAREDAEMEIKT
H 52 U/ 34 89 1 97 Fh, AHFEFIAE AR
13 FP(E 1), AT TEANEE LSRR A1 A2.
X CIP S5iE M5 RNEE & S EdE SR
HMVE A R A R AR

XTHEZH

| XFBRLAFN CIP A5 AI1S B ASNE B R Venn
FR A 2 0T 45 BE M AR A B & L BR )45 3
PRS0 A, G5 R 2(a) R, R ERZH AN

CIP 4

CIP ZHAESME B BT 55 W 04 A I AR LA R
By, R EA IS SAE 4.5~7.0 Al 8.0~10.0
ZI), HPL4.5~7.0 FaZ. i, %FHE4iisheE AR
A 66 FEYEEHL SMGTE 4.5~7.0, 23 P ARtE
8.0~10.0, HH 5.0~5.5 Z MR %L B % (19 Fh); CIP
HHSME A SF B 68 P RTE 4.5~7.0, 26
T AAE 8.0~10.0, Hirp 4.5~5.0 i1 5.5~6.0 Z[0]HY
B2 (17 M), 1578 pH 4 6.84+£0.05 (E 1), 1E
I pH TR Mg [ T2t 1F L fur B 67 BLAeT,
1M CIP R PitETs 4edl, /KA 5 vl [R]iT IE |
ot ik, MAhE AT ER AR S
CIP MIE T AR B AR 45 6, ffl CIP S5ik1ETs
TR MoK 2B,

HashE A RIS 5 F = A E 2(b) PR,
KEBMIANE A ) 7 F2A0 T 10~60kDa Z 8],
TEXT HEZHAD CIP 2 H ) 5 L3 A 77.4%F11 78.6%.
Xof BEZH R S MR 1 B 53 14 10~20 kDa B AR
2 (19 ), BT CIP ZH4X 10 Fh; 1 CIP ZHAY A Sh
THFE 50~60 kDa /i 220 F), XFHRZHAN 5
Fh. X 1EHH CIP (NN S ETE 5 VR M ME A B
SFESMEENAE, K FREATES.

204 (a) ) G:7.0~<7.5
] I [ xfiee H: 7.5-<8.0
Sl &8 NCPA I 8.0~<8.5
1 N L A A: 4.0~<45 J: 8.5-<9.0
1 [N N B: 4.5~<5.0 K: 9.0~<9.5
= (N R C: 5.0~<5.5 L: 9.5~<10.0
R D: 5.5-<6.0 M: 10.0~<10.5
-
& NINMNI N E:6.0<6.5 N: 10.5~<11.0
o8 N[NNI N F65~<70 0: 11.0~<11.5
4 B E ‘ 1R : x| 3l B i
1 NINNININN- F[ NININ
ol ININININININrNINININING

ABCDETFGHTIIJKLMNDO

S
® )l
20+ N ke
— 3| J 4
s N CIPEL G 60-<70
A NN A<0 H: 70~<80
gy 15 N L N B: 10~<20 1. 80~<90
& | R | C20~<30 11 90~<100
g N[ R 4 D:30~<40  K:100~<150
i 10 N AN E:40~<50  L:150~<200
il \ \ F:50~<60  M: =200
g NN NN
A'B CDETFGHTIIJ KTLM

4 F & /kDa
2 BREYSAEEEARSESMYTFENH
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22 sMERaRHARRKIG RS X

i Uniport A5 B 22 Mk, F HEERI A4k
(Gene Ontology, GO) T.H, X% MaYE A I
AL EAL S FIhRERVAE Y i R 3 J7 i 742K
22.1 Eimpa s

TEXTHRZA 89 FhEivIfE R A, 4HHE {7
S 56 Fh, HraiaiE AR RERES, S 29
Fib, ARG AL IR AT . &2 2 A
MR BRI A 2 1 5T AR E RSN 33
T, fnlE 3(a)Fr7R. 7E CIP 2H 97 P nl (SRR A ot
v, AERLC AR 64 B, Horh AR B B R
Kix2e, Fy 37 Fh, HIRIRUCH& 8 E)0 ., 244
RS R 5T . HA A A SR 4 R UG 4EE
ARG 33 Fh, w0l 3(b)FTR. Xt ISR
I CIP &, AMRTEE 5T 4 s 2 | JOoR 5% 4
w2 TR ECE AL 3G, AR B A T A
BN R RD. X CIP I SEE B 5
F 2S5 T AT AR AR A A
SRR, T ) A S R I R e
(a) XTHRZH (b) CIP 44

y 7 R

R E LA KN

33 F(37.1%)
MM 5077 /
S6P62.9%)

il A
13 Fh(23.2%) s
4 a5 FH(8.9%)

2 B

10 F(15.6%)
\ A

12 ﬁT(ls.S%)

2 7h(3.1%)

) AU RE
F(14.3%)

HoAy

R R e

4
i 1 F(1.8%) 37 Fi(57.8%)

20 Fi(51.8%)
3 SRS AEERIMNEBRRN GO TEHRME L

TEPEE IR EPS F2ORIE TR 436 |
AR TR LA B R 407 B K R 252, e
S MR ST E EMAME A SR, diiEE 22
WA TR AR R e AL (A
J. AR . AR . BAEH 25 THIEEY
AR, PR AME B 0 3 SR T AR R R
TP, T AR RE VA S W B B RS2 PR A A
(EESEs % TNty 3 e S Wiy s b/ | ExLL 08 Wy
B RS> T B sk, w o, JGRs s E A
JIE T MR, X 5 LA 4 R —50.
TFVEHIN CIP &, AR Ao 2 R0 B A T2

TR, R CIP nIRE S S AN Z R, B
AR X CIP {EI5 R EAWRIHE Bt E L
o AN

222 4TIk

STHRZHSEE ) 89 MEvIEEEA Y, 4
FIIREC N 77 R, 5 86.5%; S TIhREARAIZE 12
b, 4 13.5%. 1€ CIP U4 Y 97 {5
HH, 2 TIiREC A 82 fh, 15 84.5%; 43 TIh
BEARFIE 15Fh, 5 15.5%.

LR EA S FIhRes, R4S CIP4H
SR AR LR 3.

WTHEZH S CIP ZHEE A 3L %0E th 14 2SI 43
FIIRECHHHRAL 48 FhE T, o5 71.6%; CIP 4 54
PR, 15 66.7%). TEXEHA M TIhHER
BE TR, SAHEAML, CIP HEA SR 145
4. DNA Z5E%5r TIIRER B A T Ph S e 0%
ik, BABE 45, ATP 2555 hREmE A kb
AN ET . 0L, RERTERAS cIP A k%
o R EAAMEIN > FIhEE, CIP IIMAZSEL
HARE AR S FOhRe hale 25481k, esh, X
HEAFHA 9 255 FIIRELE CIP 2R (19 Fh
FEART, 4 28.4%). [FINF, CIP 2050 13 2843+
fEQ7 FE AT, 4 33.3%). CIP B 7 BA
B PE 1 . RNA felsid e 4> T2k
AR, FEEHE T REAZRGS . $#48
RNA 255555 T IhRER & A BT RIE.

223 AMFidAz

SIHRZHSEE ) 89 MEvIEEEA R, A&
Y FECSNE 69 B, 5 77.5%; s B
20 Fh, 5 22.5%. 1F CIP 2HEE ) 97 Fhial
BEEAN, EYrEid R e 84 7, 5 86.6%;
AW BRI 13, 5 13.4%.

TECHNER FEY i, MEEAES CIp
HE B E LRI 4.

THEZH 5 CIP 208 H i 4 1 7 JSM IR AE )
FITFRCOHRA 15 FpER T, 5 44.1%; CIP 4 18
FMEE T, 5 40.9%), EXFHRZLHI CIP 0+ 2 54
[ A= 2 i R 0 B A PP 2R B A I R ) 22 5
STHRZH A 11 A= FRAE CIP 4URRH(19
FEAT, & 55.9%). [\, CIP 204 16 2544
S RRQ6 FEE, 5 59.1%). Bl CIP BN



52 TRWRFF (B THR) 2023
*3 XHBALS CIP AEARKR GO N FTHEELTER
GO 4 T AR GO 4 T R TF2EL GO 4 T RS
X HEZH CIP 4] XFHEZH CIP 4 XFHEZH CIP 21
PR TS 4 7 4 B, 4 BiRLE & 4 3 12 RNA 454y - 3
IRREIRIVZEZHL 4 5 KB EA LS 3 7 HAHRMLES - 2
A RNAZES 3 4 BHEERE A FiE 3 - WAL S . 445 - 2
RNA Z545 4 3 RNA et 3 — | BREAHEBR SAEEE Y - 2
LR LS 13 8 NI URE-3- IR IR 4L 2 - NADPH %4 - 3
BT 2 7 KRG & 3 - PIRTLE A EE & - 2
P IS 2 2 S AR S 3 - FMN %54 - 2
GTP BfFiE 3 5 | DNA Sl DNA BATEEN: 2 - ABC VIBRIZIERHE - 2
GTP4EE|AE 3 6 WM R TR ZE & 2 - AT e - 4
DNA 454 12 6 |DNA SFa)fY 5-3RNA BAEEE 2 - BREST4E - 2
ATP FfgiiE 2 2 DNA 255550 N st 2 - FHIEI B s & - 2
ATP %54 18 27 2RSS — 2 -7 e W TR 1 - 2
o Rk, TR,
F4 MBALS CIP AEAR GO £MEESELELER
GO AWt EOFHES GO AWt EnRHS GO AWt ERRH
iR CTP 2H TR CTP 41 XHHRZH CTP 21
B 4 6 |S4ELAERERKEE 2 —  [HEIREEGERE 4-BERRIRAE - 2
(EReEiasguE e
DNA & ffilid 2 3 4 It 2 - AR VIR G e - 3
GERAEY ARG 2 2 | Bk mRNA SMREHERE 2 - WA A RO FE - 2
Fhap 7 1 2 3 TR SRR 2 - AR RS AR - 3
EAS it suy i 3 3 HihwEA s A2 2 - |FtsZARIE T AR - 2
HNRELH LR SRR 2 2 DNA FfifRiit f2 2 - WNEAEH - 2
AR E Y RiEERE 2 2 | BRI A R - 2 DNA B I % - 2
RNARARE B8 F 3 - XA S ROIRE - 2 |RURE SRR - 2
HfEsReinid i e
DNA §453id 2 4 - ISy A vAvE - 3 Frafset i A - 2
DNA #&gifsdfe 2 - BT AR - 5 syt e - 2
rRNA ¥EfE 3 - EHRRESRE - 2
MM PETERE 2 - | EAFSEALGRRIME SRR - 2

BFEN T EAF S 5HEY)IE AR, CIP i

TR 40 SlyD (3% 5). Hor, PR

THEANZS RNA RAH 11 B3 FrEsisnid
2. DNA #pidf8%, Rt TREARS5MNAR
MR, EEFETES R
23 BHFEEEZQRSM
23.1 ARAHFEREGRS

Xof BEZH p=E B R ) 5 AR SR 50S A%
PEUREE T L11, ZREHGAT IR AT, RNA G
fit o ¥ SigA. HEZENGE Z 1 LI FKBP AUk

JRiER(Bartonella bacilliformis)"HHY) 508 A% 44
HE L11(J5: ATUSCA)@IbE 22—y, A
B AR R 5 =R 5 (GTP) 45 A B BN IR T4
AR, MRl —f R S EE st
B LM N ZFAE TR, BT S0 I AR 45 5
PR, e CIP P AR INE) 50S Ak
FBE L11, 35EBH CIP i Ti% 8 A i A el =ik
(Fftsr# A2).
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*®s5 FiRMBAMFEERSH 5 MINEBRREERRBEY

E S s HARRAR SR
A1USC4 50S AZHERE AT L1 FFERE R BRI R ATCC 35685/NCTC 12138/KC583)
P45599 PABBUA TR A R Jifi 9 50 T TR
POA603 RNA &1 o KT SigA HERIZER S BT R (B K ATCC BAA-935/AF2122/ 97)
Q10155 TEHEAZIREE Z 1 SEIPGRLGHIE BR (K 972/ ATCC 24843 )(ZUtEE L)
POA9K9 FKBP RIS SlyD KIGIEA (R K12)

YA TR A (G5 P45599)RIE T4t ¢
TaE H T I (Klebsiella pneumonia), € e %% F| H
Fe’ Ve i A 7 S iiia S LRh AN 25 1 il 26k 07
it 9% ve. B A R A — el A 3 A 2R A L5
Vil . RSN, WARE T HIERIK
MBS e CIP PR AR B AR,
WEHH CIP WAl it 58 a3 A P Hh s
TR A TRFEIEPFHE A2).

HERIBERG S RAF Bl (Mycobacterium  bovis) )
RNA B4 o T SigA (45 POA603)2&=—Fh)a
A FEEAR, nl{edt RNA RBEETE T REn
REIADL L. A RIZEARZ S BOFF IR UL T B SRk,
P EAA S RN JE SR AT . R
YT BESME R B E AR AR, 29 LLgEd 4t
JE, W BRI TEY. SR FQs Xt
HRIZERZ TR AATEIER, BEE FQs IRER
Fr, HMESENE BB AR RS S B TR TRV 2K
ARITIERY. CIP B h By T AR O RAT A
YR IAIRED. 18 CIP 2R B R INIE] RNA
KA o KT SigA AN, KW CIP AR 1
ZEA RIS A2).

FWEAZIREG Z 1 (T Q10155)JF H SEIEUH
[ EE(Schizosaccharomyces pombe). SEFZHIREEE.
AR HH 5 AR RGO RO, Hiiz
FFXHE AR E SR, P Hp A
I ZNZHERZTRNG Z 1, (BTSSRI R HoAth
FEHEFRIBAN2E Mo25 F H ), FBH CIP Ui 1

SIS B P AZHEAZTRE Z 1 BOFRIRREE A2).

JET KRR R 0 FKBP BRI
5K SlyD (45 : POAIKO)YERTHEZHAN CIP ZH
R TR A2).
232 CIP A&+ &G Mo Hr

CIP AU =EFEi Y 5 FhiE A4 ok FKBP
FIRR L 200 S S A B 2 BT (45 - POA9KY)
T HRME 22 2 B AR 5 (S 5 CSDAW6) | 3-HkE
BRI VIEE Xpf (45 QTLXLS), b Hidk
PSR B KR (S ATGKI9)LL K ik IR S S 4E Fo ity
AR5 P17169), iX 5 FhEE A FEEXT HEZH
¥R 6, R Al). i, FKBP BUKELH
CANU R AL N R N g T R R S Al Ry AL
U5 A R pRas P, Hofth 3 B B s miliE B HiZF
A JE (Geobacillus sp) . WAL B (Saccharolobus
solfataricus) FIAMIFEAF IR (Bacillus cytotoxicus). K
W35 B TR I ZEFAT P B A2 %t CIP Uy PiFh
AU, He b 2 FAT TR T T A TR I A A
Wy BRI PR AR 2L A BT E L X
R AR ) R R R TS Ve b K IR Ay IR
i ZERAF AR RE S CIP PR, A
CIP FEAPUHIER M) KIAYRAT R A I 28748 45,
—NM I 83 ML FIRI gyrA RAS KR E R, FH5—A
F 87 MR R LWL IEAS Ay K MR AT . i
2. HEMRHEERD", XU nl A8 1%
CIP HriFE R AIZRIE. TR R0 B A B X
Wy, CIP S A HUYIA — e R e D,

x6 SiRCIPADEERSH 5 MEIIEAREERERMED

E S s HARRAFR SRR
POA9K9  FKBP BUKELS kIR e P B 1 e RIGERAT P (AP K12)
C5D4W6 T NGk 22 2 IR vt Rt A iy HZEAAF R (A% WCHT0)
Q7LXL5 3B EAZIR M VIR BALH B (F bk ATCC 35092/DSM 1617/JCM 11322/P2)
A7GKI9 S H T R B R NI AFTE (B DSM 22905/CIP 110041/391-98/NVH 391-98)
P17169 PR AR k] KIG5A R A (K K12)
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3 g

EEMISIR RN CIP )G, 4HHOREE 5
13 PR 2 Fi(& 3), HAA DNAZ5AThieEA
JU 13 FI TR 6 f, 5 DNA HI RNA 5%
SSRARSRIYEE AR T IO RE I (N RNA fiiie
ETEPE . BIRLE G . SNBSS IRIET 1 . DNA
S DNA RAHEGTE . DNA S 5-3'RNA
RABHETE: . DNA 28 5HRIN RS (% 3), &
5 DNA Fil RNA 53 f0 it Ead fen & A i
FILZPHN RNA RAHF T BshFavEskieinid
2. DNA #6353 72, DNA #3iEd e, rRNA
BFE . 145 mRNA SR fRIHERE . DNA Stk
I RESE)(F 4), X CIP WM T DNA Fil
RNA ERE . G6. Fk . st e, dkm
b T AR R IR ST AT L 2R R
W R RS AE I PR B B ) A i S R IR (R 5).
X5 Li PR a R —5, CIP BERZHMH DNA
A I DNA {2iEh . DNA $Hf N lEa#k, &
M) (RNA BYAEY) & Rk, Em S S 3ET .

FHM L, 7 CIP BITEHT, HIRIAisE . M
BN RS R R LR e 8. )
i, CIP INJG, RZRFE T HAZFEES . ABC
VIBRAZIREE R PE S FOREME A IRGE 3), 25

e

AR VIR i oM DNA 55 853 4); 5%
95 DA A A P e B S 2R A0 & i B0 AR i R R &
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Effect of ciprofloxacin in wastewater on extracellular proteomics
of activated sludge

ZHANG Jialu', GUO Minhui®, LU Yang', YU Jie', WANG Kan'", DU Zhimin’
( 1.School of Civil & Environmental Engineering and Geography Science, Ningbo University, Ningbo 315211, China;
2.Department of Environmental Engineering, Zhejiang University, Hangzhou 310058, China;
3.Department of Environmental Engineering, Henan University of Technology, Zhengzhou 450001, China )

Abstract: Extracellular proteins in activated sludge play a key role in ciprofloxacin (CIP) removal during the
biological wastewater treatment process. The properties of extracellular proteins might be altered by CIP via the
biological processes of activated sludge. The effect of CIP on the expression profile of extracellular proteins in
activated sludge was investigated in the present study, using liquid chromatography tandem mass spectrometry.
In addition, gene ontology annotation analysis was carried out. A total of 89 and 97 of high confidence proteins
were identified in the control group and CIP group respectively. A total of 13 proteins were identically expressed,
indicating the significant difference between the two groups. The extracellular proteins in the control group and
CIP group had similar isoelectric point distribution, which was mainly between 4.5-7.0 and 8.0—10.0. The
molecular weight of extracellular proteins was mainly between 10—60 kDa and the extracellular proteins with
large molecular weight were increased with the addition of CIP. For the subcellular localization, 62.9% and
66.0% of the proteins were present in the control group and CIP group respectively. Cellular localization was
identified, including the cytoplasm, nucleus, cell membrane, and various organelle. The results suggest that most
of the extracellular proteins were originated from cell lysis. They were also renewed and reorganized after the
CIP addition, which is favorable for CIP adsorption. CIP resulted in a significant reduction of proteins located in
the nucleus. For the molecular functions and biological processes, the addition of CIP inhibited the expression of
proteins related to the binding, synthesis, and transcription of DNA and RNA. It also hindered the transcription
and catabolism of DNA and RNA while stimulated the expression of proteins with molecular functions such as
nucleic acid repair, proteins binding and bridging. The process promoted the biological processes including
nucleic acid damage repair, emergency response, terpene synthesis, proteins synthesis and metabolism. CIP
inhibited the expression of high abundance proteins in the control group, such as the 50S ribosomal protein L11
derived from Bartonella bacilliformis, the ferric uptake regulation protein derived from Klebsiella pneumoniae,
the RNA polymerase sigma factor SigA derived from Mycobacterium bovis, and the ribonuclease Z 1 from
Schizosaccharomyces pombe. CIP could change the properties of extracellular proteins by influencing the
biological processes of activated sludge and further promote the binding of activated sludge with CIP.

Key words: activated sludge; ciprofloxacin; proteomics; extracellular proteins; binding
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A2STK8 Nucleoside diphosphate kinase 5.81/11.0 Methanocorpusculum labreanum (strain ATCC 43576 / DSM 4855/
)

A3CX71 Glycerol-1-phosphate dehydrogenase 5.61/11.0 Methanoculleus marisnigri (strain ATCC 35101 / DSM 1498 / JR1)

[NAD(P)+]
A4FW97 UPF0210 protein MmarC5 0151 4.94/11.7 Methanococcus maripaludis (strain C5 /ATCC BAA-1333)

A4FZY1 Glutamate-1-semialdehyde 2,1- 5.16/12.7 Methanococcus maripaludis (strain C5 /ATCC BAA-1333)

aminomutase

A4GOGY9 DNA polymerase II large subunit 5.42/13.9 Methanococcus maripaludis (strain C5 /ATCC BAA-1333)

A6UT27 508 ribosomal protein L21e 10.42/15.7 Methanococcus aeolicus (strain ATCC BAA-1280/ DSM 17508 /
OCM 812 / Nankai-3)

A7GKI9 Heptaprenylglyceryl phosphate 4.83/17.8 Bacillus cytotoxicus (strain DSM 22905 / CIP 110041 / 391-98 /

synthase NVH 391-98)

BOR3H3 Chaperone protein DnaJ 4.53/19.3 Halobacterium salinarum (strain ATCC 29341 /DSM 671 /R1)

B7IHU4 Elongation factor Tu 5/22.5  Thermosipho africanus (strain TCF52B)

027264 GTP cyclohydrolase MptA 5.28/26.7 Methanothermobacter thermautotrophicus (strain ATCC 29096 /
DSM 1053 /JCM 10044/ NBRC 100330/ Delta H) (Methanobacterium
thermoautotrophicum)

028437 Putative ABC transporter ATP-binding 5.18/27.4 Archaeoglobus fulgidus (strain ATCC 49558 / VC-16 / DSM 4304 /

protein AF 1841 JCM 9628 / NBRC 100126)

P22498 Beta-galactosidase 6.04/33.8 Saccharolobus solfataricus (strain ATCC 35092 / DSM 1617 / JCM
11322/ P2) (Sulfolobus solfataricus)

P58024 Uncharacterized protein AF_2407.1 8.42/40.1 Archaeoglobus fulgidus (strain ATCC 49558 / VC-16 / DSM 4304 /
JCM 9628 / NBRC 100126)

Q3IMY3 50S ribosomal protein L22 4.96/45.7 Natronomonas pharaonis (strain ATCC 35678 / DSM 2160 / CIP
103997 / NBRC 14720/ NCIMB 2260 / Gabara) (Halobacterium
pharaonis)

Q50756 H(2):CoB-CoM heterodisulfide, 4.87/47.6 Methanothermobacter marburgensis (strain ATCC BAA-927 / DSM

ferredoxin reductase subunit A 2133/JCM 14651/ NBRC 100331/ OCM 82 / Marburg)
(Methanobacterium thermoautotrophicum)

Q58295 DNA polymerase 9.17/48.0 Methanocaldococcus jannaschii (strain ATCC 43067 / DSM 2661 /
JAL-1/JCM 10045 / NBRC 100440) (Methanococcus jannaschii)

Q58593 Polyferredoxin protein VhuB 8.04/57.8 Methanocaldococcus jannaschii (strain ATCC 43067 / DSM 2661 /
JAL-1/JCM 10045 / NBRC 100440) (Methanococcus jannaschii)

Q7LXLS 3'-flap repair endonuclease Xpf 7.72/72.1 Saccharolobus solfataricus (strain ATCC 35092 / DSM 1617 / JCM
11322/ P2) (Sulfolobus solfataricus)

Q8PZU2 UPF0228 protein MM_ 0400 5.1/90.6 Methanosarcina mazei (strain ATCC BAA-159 / DSM 3647 / Goel /
Gol /JCM 11833/ OCM 88) (Methanosarcina frisia)

Q8TPW4 Phosphomethylpyrimidine synthase 1 ~ 5.21/94.5 Methanosarcina acetivorans (strain ATCC 35395 / DSM 2834/
JCM 12185/ C24)
Q8TUBY 3-methylornithine synthase 5.23/96.0 Methanosarcina acetivorans (strain ATCC 35395 / DSM 2834 /
JCM 12185/ C24)
Q8TW12 Phosphoribosylformylglycinamidine ~ 4.61/97.6 Methanopyrus kandleri (strain AV19 / DSM 6324/ JCM 9639 / NBRC
cyclo-ligase 100938)
QIUYS6 Transcription factor E 8.55/136.7 Pyrococcus abyssi (strain GES5 / Orsay)
Q9WY77 Phospho-N-acetylmuramoyl- 9.28/159.7 Thermotoga maritima (strain ATCC 43589 / MSBS / DSM 3109 /
pentapeptide-transferase JCM 10099)
Q9X1W3 Ribose-phosphate pyrophosphokinase 5.94/940.2 Thermotoga maritima (strain ATCC 43589 / MSB8 / DSM 3109 /
JCM 10099)
P52854 Elongation factor Tu 6.04/38.0 Brachyspira hyodysenteriae (Treponema hyodysenteriae)
A4W5R3 RNA-binding protein Hfq 6.97/15.7 Enterobacter sp. (strain 638)

A1A766 Chaperone protein DnaK 4.83/69.1 Escherichia coli O1:K1/APEC

A1USC4 508 ribosomal protein L11 9.55/7.5  Bartonella bacilliformis (strain ATCC 35685 / NCTC 12138 /KC583)

A1VEG69 1-deoxy-D-xylulose-5-phosphate 6.06/8.8  Desulfovibrio vulgaris subsp. vulgaris (strain DP4)

synthase
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A2RCN9 Nucleoid-associated protein 4.79/10.4 Streptococcus pyogenes serotype M5 (strain Manfiedo)
SpyM50270
A3DK82 Glucose-1-phosphate 5.35/11.1 Hungateiclostridium thermocellum (strain ATCC 27405/ DSM 1237 /
adenylyltransferase JCM 9322 / NBRC 103400 / NCIMB 10682 / NRRL B-4536 / VPI
7372) (Clostridium thermocellum)
A6W133 UPF0502 protein Mmwyll 3509 5/16.4  Marinomonas sp. (strain MWYLI)
AIWW74 Ubiquinone/menaquinone biosynthesis 5.91/17.8 Brucella suis (strain ATCC 23445 / NCTC 10510)
C-methyltransferase UbiE
B1YGC9 Nucleoid-associated protein 4.75/20.9 Exiguobacterium sibiricum (strain DSM 17290/ JCM 13490/ 255-15)
Exig 0019
B2I7N1 Glycerol-3-phosphate acyltransferase  9.34/20.9 Xylella fastidiosa (strain M23)
B3EGW3 DNA-directed RNA polymerase 5.06/21.5 Chlorobium limicola (strain DSM 245/ NBRC 103803 / 6330)
subunit alpha
B7IDU7 50S ribosomal protein L9 9.68/22.5 Thermosipho africanus (strain TCF52B)
B9K852 Exodeoxyribonuclease 7 small subunit 4.17/24.6 Thermotoga neapolitana (strain ATCC 49049 / DSM 4359 / NS-E)
C5D4W6 Phosphatidylserine decarboxylase 5.05/25.7 Geobacillus sp. (strain WCH70)
proenzyme
POA603 RNA polymerase sigma factor SigA  4.71/30.7 Mycobacterium bovis (strain ATCC BAA-935/ AF2122/97)
P45599  Ferric uptake regulation protein 6.18/37.5 Klebsiella pneumoniae
POA9K9 FKBP-type peptidyl-prolyl cis-trans ~ 4.86/32.2 Escherichia coli (strain K12)
isomerase SlyD
POC2E4 Ornithine carbamoyltransferase, 5.4/32.2  Clostridium perfringens (strain 13/ Type A)
catabolic
P17169 Glutamine--fructose-6-phosphate 5.56/32.5 Escherichia coli (strain K12)
aminotransferase [isomerizing)
P44004 Uncharacterized protein HI 0488 5.37/37.3 Haemophilus influenzae (strain ATCC 51907/ DSM 11121 /KW20/ Rd)
P57379 Adenosylmethionine-8-amino-7-oxon 9.6/39.6  Buchnera aphidicola subsp. Acyrthosiphon pisum (strain APS)
onanoate aminotransferase (Acyrthosiphon pisum symbiotic bacterium)
Q2LRN9 Elongation factor P 4.96/43.4  Syntrophus aciditrophicus (strain SB)
Q2N5Q5 DNA-directed RNA polymerase 5.72/44.3 Erythrobacter litoralis (strain HTCC2594)
subunit beta'
Q2RJPO Ribosome-recycling factor 8.7/44.4  Moorella thermoacetica (strain ATCC 39073 / JCM 9320)
Q49XB7 Homoserine kinase 5.05/47.0 Staphylococcus saprophyticus subsp. saprophyticus (strain ATCC
15305/ DSM 20229 / NCIMB 8711 / NCTC 7292 / S-41)
Q5FPX2 Methionyl-tRNA formyltransferase ~ 6.46/59.9 Gluconobacter oxydans (strain 621H) (Gluconobacter suboxydans)
Q65W50 tRNA1(Val) (adenine(37)-N6)- 8.7/61.1  Mannheimia succiniciproducens (strain MBEL55E)
methyltransferase
Q7VMBS8 UPF(0756 membrane protein 9.87/87.2 Haemophilus ducreyi (strain 35000HP / ATCC 700724)
HD 1071
Q83FR7 Exodeoxyribonuclease 7 large subunit 5.85/90.4 Tropheryma whipplei (strain Twist) (Whipple's bacillus)
Q9Z7HO Uridine kinase 5.02/25.8 Chlamydia pneumoniae (Chlamydophila pneumoniae)
A1C6C4 ATP-dependent RNA helicase dbp2  9.29/3.8  Aspergillus clavatus (strain ATCC 1007 / CBS 513.65 / DSM 816 /
NCTC 3887/ NRRL 1)
A2QC74 ATP-dependent RNA helicase dbp2  9.34/10.3 Aspergillus niger (strain CBS 513.88 / FGSC A1513)
A3LP48 Altered inheritance of mitochondria ~ 4.97/11.4 Scheffersomyces stipitis (strain ATCC 58785 / CBS 6054 / NBRC
protein 11 10063 / NRRL Y-11545) (Yeast) (Pichia stipitis)
A6ZPU3 ATP-dependent RNA helicase DBP4  7/18.7 Saccharomyces cerevisiae (strain YJM789) (Baker's yeast)
A6ZYV6 Biogenesis of lysosome-related 5.02/17.1 Saccharomyces cerevisiae (strain YJM789) (Baker's yeast)
organelles complex 1 subunit CNLI
B9W757 ATPase GET3 4.83/25.5 Candida dubliniensis (strain CD36 / ATCC MYA-646 / CBS 7987 /
NCPF 3949 / NRRL Y-17841) (Yeast)
C6Y4B9 Uncharacterized protein C222.17 4.76/26.1 Schizosaccharomyces pombe (strain 972 / ATCC 24843) (Fission
yeast)
013563 268 proteasome regulatory subunit 4.46/26.7 Saccharomyces cerevisiae (strain ATCC 204508 / S288c) (Baker's

RPN13

yeast)
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074227 Guanine nucleotide-binding protein ~ 5.09/27.9 Cochliobolus heterostrophus (strain C4 / ATCC 48331 / race T)
subunit alpha (Southern corn leaf blight fungus) (Bipolaris maydis)
074309 Histone transcription regulator sSlIm9  6.94/28.8 Schizosaccharomyces pombe (strain 972 / ATCC 24843) (Fission
yeast)
P38096 Lactam utilization protein lamB 5.82/35.0 Emericella nidulans (strain FGSC A4 / ATCC 38163 / CBS 112.46 /
NRRL 194/ M139) (Aspergillus nidulans)
P38359 Sulfate permease 1 6.35/36.0 Saccharomyces cerevisiae (strain ATCC 204508 / S288c) (Baker's
yeast)
P41808 Sporulation-specific mitogen- 8.91/37.2 Saccharomyces cerevisiae (strain ATCC 204508 / S288c) (Baker's
activated protein kinase SMK1 yeast)
P53889 Uncharacterized mitochondrial 8.8/39.6  Saccharomyces cerevisiae (strain ATCC 204508 / S288c) (Baker's
hydrolase FMP41 yeast)
P78983 Heat shock 70 kDa protein 4.5/16.0  Alternaria alternata (Alternaria rot fungus) (Torula alternata)
Q06099  S-(hydroxymethyl)glutathione 6.27/40.7 Candida maltosa (Yeast)
dehydrogenase
Q10155 Ribonuclease Z 1 6.77/40.8 Schizosaccharomyces pombe (strain 972 / ATCC 24843) (Fission
yeast)
Q1E873 PAN2-PAN3 deadenylation complex 6.55/41.7 Coccidioides immitis (strain RS) (Valley fever fungus)
catalytic subunit PAN2
Q2GZKO0 Eukaryotic translation initiation factor 6.71/43.3 Chaetomium globosum (strain ATCC 6205 / CBS 148.51 / DSM
3 subunit H 1962/ NBRC 6347 / NRRL 1970) (Soil fungus)
Q2UF60 Protein transport protein sec31 6.05/44.7 Aspergillus oryzae (strain ATCC 42149 / RIB 40) (Yellow koji mold)
Q2V2Q1 Antisense of depressing factor protein 1 10/45.0  Saccharomyces cerevisiae (strain ATCC 204508 / S288c) (Baker's

Q4WVN4 Nonribosomal peptide synthetase 8

QG6CRE7

Q6FIQ9
Q7SG97

GPI mannosyltransferase 1
Cell wall transcription factor ACE2

SVP1-like protein 2

5.71/47.4

9.25/61.6

7.36/66.8

9.24/79.5

yeast)

Neosartorya fumigata (strain ATCC MYA-4609 / Af293 / CBS
101355 / FGSC A1100) (Aspergillus fumigatus)

Kluyveromyces lactis (strain ATCC 8585 / CBS 2359 / DSM 70799 /
NBRC 1267 / NRRL Y-1140/ WM37) (Yeast) (Candida sphaerica)
Candida glabrata (strain ATCC 2001/ CBS 138 /JCM 3761 / NBRC
0622/ NRRL Y-65) (Yeast) (Torulopsis glabrata)

Neurospora crassa (strain ATCC 24698 / 74-OR23-14/ CBS 708.71 /
DSM 1257/ FGSC 987)

Q8SQSS5 Probable proteasome subunit alpha 6.15/91.0 Encephalitozoon cuniculi (strain GB-M1) (Microsporidian parasite)
type-6

Q9P781 Golgi apparatus membrane protein 5.85/31.0 Schizosaccharomyces pombe (strain 972 / ATCC 24843) (Fission
tvp38 yeast)

Q9US03 Kinesin-like protein 2 6.7/135.7 Schizosaccharomyces pombe (strain 972 / ATCC 24843) (Fission

yeast)
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A1RVNI 308 ribosomal protein S8 9.66/6.95 Pyrobaculum islandicum (strain DSM 4184 / JCM 9189 / GEO3)

A4FZMO Dihydroxy-acid dehydratase 5.44/11.13 Methanococcus maripaludis (strain C5/ATCC BAA-1333)

A6UVF4 Nascent polypeptide-associated 5.08/14.93 Methanococcus aeolicus (strain ATCC BAA-1280/ DSM 17508 /
complex protein OCM 812 / Nankai-3)

A7GKI9 Heptaprenylglyceryl phosphate 4.83/16.01 Bacillus cytotoxicus (strain DSM 22905 / CIP 110041 / 391-98 /
synthase NVH 391-98)

BOR3H3 Chaperone protein DnaJ 4.53/21.96 Halobacterium salinarum (strain ATCC 29341 /DSM 671 /R1)

B1YJ15 Heptaprenylglyceryl phosphate 4.55/22.73 Exiguobacterium sibiricum (strain DSM 17290/ JCM 13490/
synthase 255-15)

G4RJZ0 CRISPR system associated protein 6.19/28.17 Thermoproteus tenax (strain ATCC 35583 / DSM 2078 / JCM 9277/
Csa5 NBRC 100435/ Kra 1)

027179 Pyruvate carboxylase subunit B 4.66/28.55 Methanothermobacter thermautotrophicus (strain ATCC 29096 /

DSM 1053 /JCM 10044/ NBRC 100330 / Delta H)
(Methanobacterium thermoautotrophicum)
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0’279J69 Nicotinamide-nucleotide 6.39/31.25 Archaeoglobus fulgidus (strain ATCC 49558 / VC-16 / DSM 4304 /

029398
P22498

P94951

Q122Q0

Q2S3R8
Q46AT6
Q8PXJ1

Q57906
Q57995
Q58295
Q58575
Q58863
Q5IH31
Q51169

QSUXNI
Q6KZI6

Q7LXL5

adenylyltransferase
Uncharacterized protein AF 0863

Beta-galactosidase
F420-dependent
methylenetetrahydromethanopterin
dehydrogenase

GTP cyclohydrolase MptA

30S ribosomal protein S7
Replication factor C large subunit
Glutamyl-tRNA(GIn) amidotransferase

subunit A

Uncharacterized protein MJ0481
Uncharacterized protein MJ0575

DNA polymerase

Chorismate synthase

Uncharacterized protein MJ1468

Cell division protein FtsZ 1
L-threonine 3-dehydrogenase
5-amino-6-(D-ribitylamino)uracil--L-ty
rosine 4-hydroxyphenyl transferase

30S ribosomal protein S28e

3'-flap repair endonuclease Xpf

Q8PWA7 DNA mismatch repair protein MutS

QS8TLAI
Q8TQS4
Q8U039
Q8ZYL6

Q979C2

Histidinol dehydrogenase
Probable tRNA sulfurtransferase
Serine hydroxymethyltransferase
DNA polymerase sliding clamp 2

FAD synthase

QI9HQK?7 Probable S-adenosyl-L-methionine-

QIVOV2
QYX282

Q2JIM4

A3QA46

binding protein VNG 1115H
Arginine--tRNA ligase

UvrABC system protein B
50S ribosomal protein L2

60 kDa chaperonin

A4VHNO 508 ribosomal protein L3

A6HOU1

CTP synthase

8.99/32.19
6.04/38.10

4.4/41.37

5.98/44.15

9.63/46.95
5.73/47.03
5.94/59.99

8.29/48.65
6.76/49.15
7.04/50.21
8.05/50.41
4.91/50.66
4.8/51.29
6.09/51.33
4.43/51.71
9.51/56.87
7.72/57.12
5.51/59.94
5.11/63.33
7.55/63.96
5.85/64.52
4.88/64.67
8.78/71.04
4.34/78.81

6.08/115.1
5.3/355.44

11.13/46.0
4
4.75/8.85

9.94/11.12
5.91/13.30

JCM 9628 / NBRC 100126)

Archaeoglobus fulgidus (strain ATCC 49558 / VC-16 / DSM 4304 /
JCM 9628 / NBRC 100126)

Saccharolobus solfataricus (strain ATCC 35092 / DSM 1617 / JCM
11322/ P2) (Sulfolobus solfataricus)

Methanopyrus kandleri (strain AV19 / DSM 6324/ JCM 9639 /
NBRC 100938)

Methanococcoides burtonii (strain DSM 6242 / NBRC 107633 /
OCM 468 / ACE-M)
Salinibacter ruber (strain DSM 13855 / M31)

Methanosarcina barkeri (strain Fusaro / DSM 804)

Methanosarcina mazei (strain ATCC BAA-159 / DSM 3647 / Goel /
Gol /JCM 11833/ OCM 88) (Methanosarcina frisia)
Methanocaldococcus jannaschii (strain ATCC 43067 / DSM 2661 /
JAL-1/JCM 10045 / NBRC 100440) (Methanococcus jannaschii)
Methanocaldococcus jannaschii (strain ATCC 43067 / DSM 2661 /
JAL-1/JCM 10045 / NBRC 100440) (Methanococcus jannaschii)
Methanocaldococcus jannaschii (strain ATCC 43067 / DSM 2661 /
JAL-1/JCM 10045 / NBRC 100440) (Methanococcus jannaschii)
Methanocaldococcus jannaschii (strain ATCC 43067 / DSM 2661 /
JAL-1/JCM 10045 / NBRC 100440) (Methanococcus jannaschii)
Methanocaldococcus jannaschii (strain ATCC 43067 / DSM 2661 /
JAL-1/JCM 10045 / NBRC 100440) (Methanococcus jannaschii)
Thermococcus kodakarensis (strain ATCC BAA-918 /JCM 12380/
KOD1I) (Pyrococcus kodakaraensis (strain KODI))

Thermococcus kodakarensis (strain ATCC BAA-918 /JCM 12380/
KOD1I) (Pyrococcus kodakaraensis (strain KODI))

Haloarcula marismortui (strain ATCC 43049 / DSM 3752 / JCM
8966 / VKM B-1809) (Halobacterium marismortui)

Picrophilus torridus (strain ATCC 700027 / DSM 9790/ JCM
10055 / NBRC 100828)

Saccharolobus solfataricus (strain ATCC 35092 / DSM 1617 / JCM
11322 / P2) (Sulfolobus solfataricus)

Methanosarcina mazei (strain ATCC BAA-159 / DSM 3647 / Goel /
Gol /JCM 11833 / OCM 88) (Methanosarcina frisia)
Methanosarcina acetivorans (strain ATCC 35395 / DSM 2834 /
JCM 12185/ C24)

Methanosarcina acetivorans (strain ATCC 35395 / DSM 2834 /
JCM 12185/ C24)

Pyrococcus furiosus (strain ATCC 43587 / DSM 3638 / JCM 8422/
Vel)

Pyrobaculum aerophilum (strain ATCC 51768 / IM2 / DSM 7523 /
JCM 9630/ NBRC 100827)

Thermoplasma volcanium (strain ATCC 51530 / DSM 4299 / JCM
9571/ NBRC 15438/ GSS1)

Halobacterium salinarum (strain ATCC 700922 / JCM 11081 /
NRC-1) (Halobacterium halobium)

Pyrococcus abyssi (strain GE5 / Orsay)

Thermotoga maritima (strain ATCC 43589 / MSB8 / DSM 3109 /
JCM 10099)

Synechococcus sp. (strain JA-2-3B'a(2-13)) (Cyanobacteria
bacterium Yellowstone B-Prime)

Shewanella loihica (strain ATCC BAA-1088 / PV-4)

Pseudomonas stutzeri (strain A1501)

Flavobacterium psychrophilum (strain JIP02/86 / ATCC 49511)
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A7GXIl Glutamate--tRNA ligase 1 6.2/18.02 Campylobacter curvus (strain 525.92)

ATMYCI1 Exodeoxyribonuclease 7 small subunit
A8H8W3 60 kDa chaperonin
BOB7M3 V-type ATP synthase beta chain

B1KHF1 Multifunctional CCA protein
B7GKC7 Protein GrpE

B8HVKI1 1-deoxy-D-xylulose 5-phosphate
reductoisomerase
COQHTY Uracil phosphoribosyltransferase

C5D4W6 Phosphatidylserine decarboxylase

proenzyme

POA9K9 FKBP-type peptidyl-prolyl cis-trans
isomerase SlyD

POC2E4 Ornithine carbamoyltransferase,
catabolic

P11221 Major outer membrane lipoprotein

P17169 Glutamine--fructose-6-phosphate
aminotransferase [isomerizing)
Q50318 Cell division protein FtsZ

P37549 Protein SspF
P41068 Protein TraP
QI9RNZ1 Bifunctional enzyme IspD/IspF

Q21ZD1 60 kDa chaperonin 1

Q3A8M6 DNA replication and repair protein
RecF
Q5FPX2 Methionyl-tRNA formyltransferase

Q5WH46 UPF0316 protein ABC1774
Q87DC2 Fumarate hydratase class II
Q8P8J6 Acetylglutamate kinase

Q8CXQ5 tRNA dimethylallyltransferase
Q8KM30 60 kDa chaperonin

Q92EW7 Hydroxyethylthiazole kinase
Q97KH?7 Phosphoribosyl-AMP cyclohydrolase

Q9CEL9 UvrABC system protein A
QIKCIO Cobyric acid synthase

QIWYKO Endonuclease 11T

A1C6C4 ATP-dependent RNA helicase dbp2

A2QPK4 Probable beta-glucosidase D
A2QW65 Probable pectin lyase C
ASE4Z8 Nuclear fusion protein KARS

A6ZKU!1 Actin cytoskeleton-regulatory complex
protein SLAI

4.11/20.38
4.79/20.85
5.45/21.02

5.95/22.61
4.73/23.73
5.06/23.73

5.46/24.75

5.05/25.7

4.86/34.00

5.4/35.54

6.8/37.15

5.56/37.47

5.17/47.99
9.3/40.06
9.17/40.74

Vibrio campbellii (strain ATCC BAA-1116 / BB120)
Shewanella pealeana (strain ATCC 700345 / ANG-SQ1)

Chlamydia trachomatis serovar L2 (strain 434/Bu/ATCC
VR-902B)
Shewanella woodyi (strain ATCC 51908 / MS32)

Anoxybacillus flavithermus (strain DSM 21510/ WK1)
Cyanothece sp. (strain PCC 7425/ ATCC 29141)

Desulfobacterium autotrophicum (strain ATCC 43914/ DSM 3382 /
HRM2)
Geobacillus sp. (strain WCH70)

Escherichia coli (strain K12)

Clostridium perfringens (strain 13/ Type 4)

Pseudomonas aeruginosa (strain ATCC 15692 / DSM 22644 / CIP
104116/ JCM 14847 / LMG 12228 /1C/PRS 101/ PAOI)
Escherichia coli (strain K12)

Mpycoplasma pulmonis (strain UAB CTIP)
Bacillus subtilis (strain 168)
Escherichia coli (strain K12)

6.24/100.50 Zymomonas mobilis subsp. mobilis (strain ATCC 31821/ ZM4 /

5.26/45.44

9.03/46.95

6.46/50.82
9.62/55.41
6.91/57.30
5.54/58.94

8.45/57.63
4.65/58.61
4.85/66.76
6.72/71.69

6.11/76.68

5.59/79.68

CP4)

Rhodoferax ferrireducens (strain ATCC BAA-621/DSM 15236/
T118) (Albidiferax ferrireducens)

Pelobacter carbinolicus (strain DSM 2380 / NBRC 103641/
GraBdl)

Gluconobacter oxydans (strain 621H) (Gluconobacter suboxydans)
Bacillus clausii (strain KSM-K16)

Xylella fastidiosa (strain Temeculal / ATCC 700964)
Xanthomonas campestris pv. campestris (strain ATCC 33913 /
DSM 3586 / NCPPB 528 / LMG 568 /P 25)

Mycoplasma penetrans (strain HF-2)

Oleispira antarctica

Listeria innocua serovar 6a (strain ATCC BAA-680/ CLIP 11262)
Clostridium acetobutylicum (strain ATCC 824/ DSM 792 / JCM
1419/ LMG 5710/ VKM B-1787)

Lactococcus lactis subsp. lactis (strain IL1403) (Streptococcus
lactis)

Bacillus halodurans (strain ATCC BAA-125/ DSM 18197 / FERM
7344 /JCM 9153/ C-125)

9.49/135.70 Thermotoga maritima (strain ATCC 43589 / MSBS / DSM 3109 /

9.29/3.81

4.79/7.02
5.55/7.49
5.62/13.25

5.83/15.04

JCM 10099)

Aspergillus clavatus (strain ATCC 1007/ CBS 513.65 /DSM 816/
NCTC 3887 /NRRL 1)

Aspergillus niger (strain CBS 513.88 / FGSC A1513)

Aspergillus niger (strain CBS 513.88 / FGSC A1513)

Lodderomyces elongisporus (strain ATCC 11503 / CBS 2605 / JCM
1781/ NBRC 1676 / NRRL YB-4239) (Yeast) (Saccharomyces
elongisporus

Saccharomyces cerevisiae (strain YJM789) (Baker's yeast)
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A6ZZF6 Probable serine/threonine-protein 8.97/15.05 Saccharomyces cerevisiae (strain YIM789) (Baker's yeast)
kinase KKQ8

C1GG16 Maintenance of mitochondrial
morphology protein 1

C4XVQ6 Mitochondrial distribution and

morphology protein 10

Glutathione S-transferase-like protein

gedE

Guanine nucleotide-binding protein

subunit alpha

D-lysergyl-peptide-synthetase subunit

1

Peptidyl-prolyl cis-trans isomerase-

like 4

C8VQ63
074227
094205

POC116

P25039 Elongation factor G mitochondrial

P32943 S-phase entry cyclin-6
P38678 Glucan synthesis regulatory protein

Q00179 Signal recognition particle 54 kDa

protein homolog
Ubiquitin-like protein SMT3

Q12306

Q6BMNT7 Protein SDS23

QO6C7F7 Sensitive to high expression protein 9
homolog, mitochondrial

Q6CRE7 GPI mannosyltransferase 1

Q6FM63 Autophagy-related protein 18

Q7RXL1 NADH-cytochrome b5 reductase 1

Q9P7Q8 Mo25-like protein

6.43/24.93

9.13/25.53

6.1/26.68

5.09/32.77

5.83/33.18

5.32/34.41

5.74/38.52

8.35/38.79

5.39/40.24

9.3/41.51

4.92/41.71

9.35/55.55

5.57/55.58

9.25/56.69

5.16/56.87

9.27/57.29

8.91/82.53

Paracoccidioides brasiliensis (strain Pb18)

Clavispora lusitaniae (strain ATCC 42720) (Yeast) (Candida
lusitaniae)

Emericella nidulans (strain FGSC A4/ ATCC 38163/ CBS 112.46 /
NRRL 194/ M139) (Aspergillus nidulans)

Cochliobolus heterostrophus (strain C4 /ATCC 48331 /race T)
(Southern corn leaf blight fungus) (Bipolaris maydis)

Claviceps purpurea (Ergot fungus) (Sphacelia segetum)

Rhizopus delemar (strain R4 99-880 / ATCC MYA-4621 / FGSC
9543 / NRRL 43880) (Mucormycosis agent) (Rhizopus arrhizus var.
delemar)

Saccharomyces cerevisiae (strain ATCC 204508 / S288c) (Baker's
yeast)

Saccharomyces cerevisiae (strain ATCC 204508 / S288c) (Baker's
yeast)

Neurospora crassa (strain ATCC 24698/ 74-OR23-14/ CBS
708.71/DSM 1257/ FGSC 987)

Aspergillus niger

Saccharomyces cerevisiae (strain ATCC 204508 / S288c) (Baker's
yeast)

Debaryomyces hansenii (strain ATCC 36239/ CBS 767 / JCM
1990/ NBRC 0083 / IGC 2968) (Yeast) (Torulaspora hansenii)
Yarrowia lipolytica (strain CLIB 122/ E 150) (Yeast) (Candida
lipolytica)

Kluyveromyces lactis (strain ATCC 8585 / CBS 2359 / DSM 70799
/NBRC 1267 / NRRL Y-1140/ WM37) (Yeast) (Candida sphaerica)
Candida glabrata (strain ATCC 2001/ CBS 138/ JCM 3761 /
NBRC 0622 / NRRL Y-65) (Yeast) (Torulopsis glabrata)
Neurospora crassa (strain ATCC 24698/ 74-OR23-14/ CBS
708.71/DSM 1257/ FGSC 987)

Schizosaccharomyces pombe (strain 972 / ATCC 24843) (Fission
yeast)

(AR 3 #8)



