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P‘i’ w412 F A fF(Legionellapneumophila) = - €& 2 R A5 5 > 2 &
ﬁﬁ;% BREA A BAMASRBRE2ZTREF B UG T AT
47 38 ¥ L. pneumophila 3-v 5 4 4 47§ 3B f# L. pneumohphila &7 F 2 & Ff
BT 32 fHRbe 2 HARE & o

FEIFRICELFLYRABRTHR 24| Pt it £ ’?i-;; & 7
He¥tdciz (log CFU/mI) d 3.94 + 010343 553 + 024 1 &1 % 482 72/
PRSTBFS LW VR A FlcHE®EA Y 5 828+ 013% 843+ 0145 %
ERAFY S 3P RLEAFA AT A REZRER A ARZ AT
75 R A iy 4 ﬁlg“i%%rﬂ*m&@um,ﬁrﬂm Acde ¥ 33 A& 2 FlHCk R $HcE 8.16
+ 011 % 20=xprke T3 251 + 047> 5 BbAPzr&E4 At L v 8w
A4 o
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$od 4423368 B L ITTEL 208 TEKELIMES 4325
35 % P& W] 5 | 258 gL2 253 gk o

TR Er FHAI2 3y TRE2S 0B FLpgi, 8¢ g0
- 3L HF A A2 AL & F-9 Mip(macrophage infectivity potentiator) » % i3 {7 &
ARAE MRS FAMPA2ZE TSP U R AN FARE FILE X A
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Abstract

Legionella pneumophila is an important indoor bioaerosol. The transmission root
of L. pneumophilaisinhalation of contaminated aerosols. The traditional detection
method—culture is encountered several limitations. The aim of this study isto explore
the protein profile and related physiological functions at different growth stages using
proteomic technique.

The log culturable concentration (Log CFU/ml) of L. pneumophilawas rasied
from3.94 + 0.10t05.53 = 0.24 at exponential phase, and continuously raised to
8.28 = 0.13(48th hr) and 8.43 + 0.14(72nd hr) at the stationary phase. The Log
CFU/ml of L. pneumophilain non-nutrient condition was declined from 8.16 + 0.11
to2.51 + 0.47 at 20th day, and lossits culturability at 35th day.

In the proteomics analyze, the expressive protein numbers were gradually
increased in nutrient condition: 282 protein spots at exponential phase, followed by
early stationary phase (336 spots) and stationary phase (357 spots). However, the
protein number was decreased in non-nutrient condition. It stared with 336 spots,
declined to 290 spots at day 1st, and reduced to 258 spots and 253 spots at
non-culturable day 4th and 35th.

Among 99 identified proteins, an important protein—Mip (macrophage
infectivity potentiator) which is related to infection was not only found in nutrient
condition but aso in non-nutrient condition. With the prolong starvation period, the
expression of Mip protein was mounting. It represented the possibility of infection for
non-culturable L. pneumophila.
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R IS
I V%’ i3I A 4% fF(Legionella pneumophila) 2 & Tk 2 @ 4E S 5

L. pneumophila § i 75 &> K8EIRE P > 4o 1~ B s R~ A AroREE
AW FEEFEE P ORORCRITIEE R G T A T ShEigt (Shands, e
al.,1985)> ¥ H ¢ & Frokger Hiki¥ L E 4 g (Legionnaire’s disease) sitp B 14 ¢ 4k
# ¥+ 7@ (Dondero, et al., 1980) -

L. pneumophila cid % > 3¢ 2 & w0 f B3] i % @ 4% (Boyd, 1995) - § < 3|75 %
2 ’kfe"’*’k%ﬁﬁﬁﬂ’k P A2 BRIV RHEE S B3 T kEd 2§ hildha A e

o FRELF RAI AR~ AR 0 F 4 B IS gl Pe (phagocyte) ¢ R R
Hig-HRfEglieen G { «Ldp M+ R E % (Mara etd,
1990) -

2 R* £ X7 8000~18000 BT & A FE Ak bIH 2 > @ T = o
20~40% » 1395 - A fﬁa?# AT TR SR IR A B AL
Eaut 402 23 BAE L},’g\;—i}}%m 1123100 LG 28BE L E6(F
FLk R i F A R 92.11.27) ¢
EIE N R SE s E AR IR

L. pneumophila 4 # 75 23t p ZR-K882 @ > (KB A B 18 18 R (G 4o fl 2 4
#9 AJE % S (Maiwald, 1998) » £ E s % s % 0 E T i T
L-cystine § % 3 %% & ;g:g';e:}mgé#%;; it — LIS o

A A2L 5L QLE A FiRRIORES 2 0 L iRplEARY AR
BB EDARILF VS Al T &4 2 FaR 2 g 4 (Mawald,
1998) > ki * FRILEAL AR P aEL o A RERER TR AR A2
TR P AR P E

FZ & ~ 3L F X Fa R VBNC (Viable but nonculturable ) Fi £
1WA A [;]»%ﬁ o E AR E-E AL VBNC Gk o § 3

LE RS 2LE £ kB 2 B B (Hussong, et al., 1987) » & Fok M GiE e & i & £

Tie ¥ FM< G i A5 = (Camper, 1979) » T3 7 i & FH:& » VBNC sk &

PEEE ARG AR AR A A YRR i S o R FRE

R A dofe of @ })’;gﬁ/‘ P R g R ize VBNC v Fw i Ao R

4o R Bhaaopi 4 (Steinert, et al., 1997) -

I‘gn.

G0 30 TS LM PR
O OFMEY U mTAGE S MmN X By Fo 2T o g e
Pt [t R B R A F’* M R0 T4 e i) 4o ik (heat
shock)(Munchbach 1999) ~ 2§ Tk 3 82 % (Dainese-Hatt, 1999) ~ 7 F e
F¢ B (Guerreiro, 1999) - pH BT g ek % B 4 (Vasseur, 1999) % o ¥ ¢



R WER B P < 12 (Niimi, 1999) ~ & # & Jis (Sanchez-Campillo,
1999) ~ #22  ff £ {£(Cash, 1999) » 14 2 e $» o4 47 F (Jungblut, 1999) » ¥t
WL E A A 0 W E R BB BB 9 AT (Sadosky, et al.,
1994 » John and Steinman, 1996 Heuner, et al., 1999 » Byrne, 1998 » Cianciotto,
1989) -



YyrE Py
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AR KR d £ B FAEF Y < (ATCC)2~E ATCC %5 33152 (type strain) »
Legionella pneumophila serogroup 1 2.4 ik iz % ¢ » > 2~8C 7% °

T N R
(=) F o EfaddeFirik B 2 B3
P d1-80 T4 s 2 BT RE T 300 0 WSk 4 A BCYEa agar
LA EG - AR REHREARER  AFAKERD 10
CRU/mL » 4% k714 %.—ﬁli BAD SRR ALARTEER
(=) Fompiizi
kvl 4 I%\

%Pda%mﬂﬂ* XM 037 C 5%CO, & BiF A o s
%% 2448 87 72 ) LBk A 0 27T 2 & M (cdlturability)i® s B
(viability):#= 2 F-v ¥ 4 (proteomics):E % °
SAE TR

“%ﬁ %35 % 48] Pr2 Bk s 4 R 1R B e S Fk 10T BTC
BARPMEFERR o & 24 BB A 0 157 3 & P (culturability) ;2 s
A (viability)iZs BB % 24 - F 1222 AR A EY 4185
35 = ff A {7 R0 PRI o

FZE VR AMBRE

#em it e Bk A 0 B0 100yl 2k 7 ﬁ;—ﬁ i
¥ 3 & a4 (culturability) » BLBR A 2 E PP T 2 B R
)i(CFU/mL)é\%éfb .

*%ﬁ&%&ﬁ@ﬁ?a&

Tc= (Nxf) +Vx10®, # 3 % F#cik & (CFU/ML)

N -T=- B ?anziﬁg #<(CFU)

fra ffrds &

V ik st & A P ER WA (ML) = 100pL

%8

Fw s BEHRR(FERI 2

#-a wtJeB~2_ 4 & » 2 BacLight live/dead bacterial viability kit (Molecular
ProbesInc.)g % # pfd 2 & 2 (viability)x i& o

P~3 UL FEAAMIE 15 mML 2 R dpe gy o e R AT A TR T E
EKFEF K E 25 mm s 34T 0.22 um 2 # polycarbonatefllter(Mllllpore)
Wik Wigx 2 g gl? o JF b 3F e Baclight mounting oil » E b E
g7 I ¥ kR (Model: DMR; Leica, Germany) g% » 3 0 % 2 F#ic 2 35
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#c o & B A £4F 3= BacLight & ¢ § 2%
AR A EEE R (MR E o5
T=NxAla+Vxf, F#k i (cel/mL)
N:ToE - RHET2 EE AR )™ AFk(f 229)

A ik # & F (mm2) = 286 mm?

a: BAET 2 ¥ - A% § £ (mm2) = 0.038 mm’

Vi iEim2 R A (mL) = 1mL

f:ﬁﬁ@ﬁ

P ECE A (T)=75 12 Hlick & (TV)+ 7~ FF#ck & (Td)

RS N S A T
(=) 4 g
MofePe2 MR S SR FANICE £ 4o R RS BRI
FARTEI e R 23R BoiiPFdy FEPREFHY F2E -
(=) %9 FERPZ
i B~ BSA(bovine serum albumin) % 3-v &% 5% # £ % (y= ax + b,
yiskiE, X HRERARER) b9 FERESRLES TSGR R %
BRESUER FF 5 1.5625~50ug/mL » = = § % P ¢ £ 0.9858 11 b o
(=) &9 FHA 47
o FEBRE R FRRAATE £ e R fRRR ER A D Tk
RiEiT- 2% 3 =% K~ 4 IEF (First-dimension isoelectric focusing)
(Amersham Biosciences, Buckinghamshire, UK) » & % 7 &% % 6000V % & %
BTRE 0OKVh iz - @R E 452 F 27 ag cs 72D
electrophoresis)( Bio-Rad, Richmond, CA) > & /3K 215 mA » = = {5 £ 1 *
SYPRO Ruby (Molecular probes) 3-v B % #[#-= &% F 4 4 3/ i * i
F % s (Typhoon 9200, Amersham Biosciences, Buckinghamshire, UK) # gy
R AR BRI B0RE R 7R ot 4 17 (ImageMaster 2D Elite, Amersham
Biosciences, Buckinghamshire, UK) & - # #8334 % 4 £ P B ek A 2. FF 3¢
TNy &2 8 ZApMAR A v 247 e
() Firir
EHT Ry P H AL 30 BRI MALDI-TOF 73§ &% 4 47 ¢
(730 L IR
A%~ MALDI-TOF Fa kA 47 > 57 s 2 45 287§ 7 &
Fo R BRI BEARFRF > 2> BERFF2 TPt 32 03 FE
2 Rl g FE # & 750m/z 3 3000m/z 2 ’F -
F1* Mascot # < _#ic 48 (http://www.matrixscience.com) #- i # & 4 17 77
2 G0 R R oehh 3 R R B EHF L FE e
\#E“ﬁ £ 19359225 fie $tdic(peptides match) ~ A F £ % | ~ £ § (=g ic
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FIF BREHG

o AR REHERL

BB E 2 F f da 4y 2 £ ¥ (exponentia phase) & ik F 4 & B
(stationary phase) -

L#BH—:‘? % % Ii—r;fpﬁ;t“ Fﬁpiﬁ}_}ﬁ“mfﬁﬁ*ﬁ{«ﬁpmg—],,z};}iF B oo B
AP ERE 100 ML Gus AR ERT o B AT E TR S hFkk R 9 5 10°
CRU/mL(i= % 4 & #p) » ?i\&ﬁﬁ];lzyf;lﬁ4r§ PRI R L e B
AR RE A R ANE R K 5 10°CFUIML(R- ) > 35 % 1 5 24 pF 5 s
EYNRH BRI S B ETENRFLELD o FRATY BRBEF ¢
A LR RFLEY > FINLETS 24P APt R hiiigk 2 E
CiRF A L% 48 ) R T2 pF L RiE A K BRI EE o

FoE CHABRB T AR ERBEDTREANE B

doBl= 2 A - w0 AERDOREYBE 24 PR AERER HEE
585+0.04> 3 % 48 | pFrdisiFd L8 B FREERHEE : 851+£0.06- iF
P em FREH ARG 2R AL B LD A RFLLED YR wEAT
118-23% o

INTRAFENAS > FALZTELSAREAHKES 39420100 2 %
24 [ PEF 3 & Biv ik A4 #cE 5 553+ 024 Attt K 0 T & FlE A
(TR A AR/ AB) L 4836 % & 482 T2 BV B A FiRkR HEEA
W5 828+013% 843+014- it iF A LY TRAFEKF AV (FRAR
B/ A H) 5 5828% 2 T15% M r Af A KA TR A ERAAL ARER
io 4 P o TREEF e e b d BEEF T R A0 b dc 2 K 0 48.36
%t 2 % ieFd K #en7150% -

f

v
FPHEFERZICIAFALAFARE T OELERANI REZ T
T ‘%;flﬁ#igg 4 oihi 44 rbg;T o jdee T B R ROk R HEcE S 816011 i

FZECAFABRBETILIAL ROV RBRELE FE

20 % & F A2 @"Iﬁi TR F Bk R flcE S tptE T 4 25120470 A
EIIC RN L A i; % pF)# 1>t 1 CFU(colony forming unit) > 2 t& 4% 4

;’i60“%’ﬁ ERANICEAH(R D) FLEAHLaY A2 B Ry
g R 3 i*‘i‘sz °

X ﬁ_ﬁ Jg T e AR AR AR T5 0 A il 847+
004 ElmpBsefl 5 A2R > BAPRI T B F PO FT > D EE
TIoWEE S 7742023 AR AR FE A o A 14-33%2 F o

l%&g-}ﬁ %\m/iﬂll%?‘ RN A iRF o URAEZE AR SR
A FE R FARG < Rl LG Ed o B L BRI E A AR
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BB Y EFFa pgf%ﬁ%c"\ °

P od o 2 d R FRE G0 Rl

B ATRE S - @Y TRB ] B T anilios ] 5 282 8H(24 /) P A e
4 K #p) 336 8L(48 | pFiniE 4 £ Hp s Hp) ~ 357 BL(72 ] PR iR F 4 Fﬁp)o’;\iﬁ,d
dalicd R R KW v FHcP F ORI g 0 B R 24 ) PRen
WEFEAEALS V- HAE FRE A Y 482 T2 | pFo w it 0 172 %2 168 & >
Foobomawlt s 86 % 588 (4 2 ) BT ndpdd KW A L RE ﬁ
Pﬁﬁ4§ﬁ’§'ﬂ%ﬁ45ﬂ%’ﬁ$%§5ﬁ§$’é?@ﬁmh
BRIt R E RGO FIURTRE R AL SRAERLFEL - L4
FAFIE B A E R gt 2 12 7 sk st (Sdyer, 2001; Byrne, 1998,
Hammer, 1999) » ¥ 3 3-9 B 7 & it el 4o o

M F L E WA HICEA FEERFELRS RET 0 BEE B
Tabgcz 20 RS BB THTReFy TP 5 336 % agy &k

—T—‘?-IE;F -E)s’%‘zmil—\i'e" 4 m—f"ﬁﬂﬁ Kjﬂ.;’:e" 4 m]‘ -E)s"’k"}f@it%’ 3 \,@Tm
v

P

Foo PO A Y RS ke TR BRATH Sechkd L 5 TREF LR Y
FAp Y AL B Ry TR ASS A EBRBRTRAS 12 5 12
AEUEY 1302 13740 Ko HFRBRI AR AN $ 432 5353 0

Fricp » N> 1542 178 48(Rw ) £57 F3F 5 kb nd 4] b gy
AR T IHEBMF T 0 3 ORTH i fg'f@:p X ENEE L EY A PP AR
Ao etkb it BRFREER A2 Fd THCP 4 W5 8179752 857fé§w: (R
m)’mpﬂ%ﬁmci%‘“wiﬁlfrﬂ’.i’u—ﬁ4?]"&_9@3?1% L B R L
5 o

SRR ARY e FRARZ ERPE S S EAFREK T T
83% > FF - FRAME G5 98% B AR A B PR M

2

% 7 & - MALDI TOF ¥ & 35 ¥ & &2

ﬁf”’% AR b Ry FERZ AR MR RE A7 v FETR
?‘&'fifz’.&;’ i * MasCot % 48+ ¥ SWISS-Prot Fl B & {7 v J & > T
Fa QR FLr@gTo(42)

YEARBTRAS B ERBFILYTY 0 £ 5 83%F0 T LA
T FERAIFT2 0 2P 5 TEe i REPHF 48/ pFRS 3
CRRE ’#?hfr,%iﬁﬂﬁﬁmiﬂiﬁ AFREVEYALRIBRET I O FR
3 25830 AMEAHFE IR T F 123 24830 2REpHE
IR - HRBAIRANAS $ 432 5B 2TCEAE By F
AREAPERFALD R IR o u G 3285 258 F L R
A R I E A ,;—]qag WEYREBRT A 83 U3aky %‘rg,ﬁ\'/ﬁ
2IME(F2) e




ORI FARM WAL FRYEREL Y 4B e T2
$ 88y FERIRBUIPARE A AAYH 2RI BHEY 12 -5 122
2AdEnt $A4X N B/ALACEAF METYERET 48 AR
EHBIBLL HAHG 42229 128(2 1)

EETER R S ked R 0 AP - BN E A ‘pﬁ"ﬁ%%?%iﬁm
¢ 3 B end-v B f£2 5 heat shock proteins ¥ > £ 5 = B4Rk 39 > A %G
HSP60 ~ HSP70 &¢ GrpE 3-v 5 - # @ GrpE i & 344 # HSP70 55 DNA » 3 4«
HrxF e A 4 HSP70 > Hi 4 ¥ ac 4 5 23 HSPBO R H2 L & X gF2b4 £
£ end-v B o Bz - ¥ %8B F w7 (macrophage) b # ik chdk £ Behid i
H 4T FE X BFHE T E e n b i 4 (Hoffman 1999) » iz = i d-v FHi AR B
%’%ﬁﬁ%’%m&?'ﬁ REBATALA PITE L LY FRGY T AP
WA TARAPHBRRF(RIT ) FRAFET2RZHER > pEE D
SRAEBRABRET LSO AHEARFI AR AP L TRESRRT
AREEFTEGE GG FSEF AR P FV Ay M AFWL 2R
B85 KT E G AE R R &

Fob I ARG A me e AT 5 R EFINILE A p{flff:'ll;\ B R
74 5 2 v Mip(macrophage infectivity potentiator) » Mip % i3 2% £ € & 2
R -9 F (genus-ubiquitous and species-specific) (Cianciotto, 1992) » i+ *+i3 i &
AFER G D B AR a2 - ZHGEE T e B P ARG A R e AR TE
o R HENENFLIWEY > L - £8 2 3 4 73 (Cianciotto, 1992) - 7 % ¢
%muz¢@+”?%N&’§ﬁaﬁ&ﬁ@#ﬁ%%ﬁ%ﬂ&?%’ﬂ%mﬁ
(ESEFRT A PR TR Agrdas 2 VBNCRE » Mip o &7
FFH (B ) 3P 7 VBNC R o oo BT 1 &8 4 il L F 4
AL F P ROERRGA G e

Fobg 6P Fd A A bl p A s o & ;ii’%)“%i%és‘

g ,;,wm;ig%c’*‘ﬁfs » 2 ¥ Hsp60 &2 |\/|Ip f~ A i 20 ¥ e ‘b > HSp60 # 843
L& At @ k(Fernandez, 1996) > # 5 wiim e v —’*#E;‘“JA ‘w21 %ﬁ’i% 2
e MFIILE A FadEmre ¢ g F (Hoffman, 1999) > @ Mip f?#ﬁaim,g

w Pz R b o R AR I E A Rdwre g 4 8 g (Wintermeyer, et a
1995) o F ek s AL e 3] intracellular multiplication, lemX 3-¢ B > H x5 &
Mip enBsa s ii4ple » A & A dviiimbe ¢ R X er FH AP H > LRI L E
A p ednre ¥ e’ 7 (Brand, et al. 1994; Coers, et al. 2000; Matthews, et al. 2000)
TG FET AR RRY o HIAAZBANESEFYIR RV
lemX 3¢ &5 PHE TSRS > VBB TEAX F- B RFE AP D e
FRA e PGk (B =)0 oa 2 B Jobo peroxynltrltereductase
£ WHEINELE A ’”"" L AR T R BT AR 2 &
(me2%3’¢¢ﬁ'%&ﬁﬂ%¥%@%ﬁ}ﬁ®%miiﬁﬁjﬂ’F
‘b » Rephelicase | ¥ §Ie4i2 L & A F¥H4aE i e p 4 £ thymine sk iw » &

v
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FILE A F o p iz i 2 & (Harb and Kwaik, 2000) - 2 7% Rep helicase
EAEYARRERY TOLARERY B IFEEFS > LA HWHF 0 2 & 50%524
o F3LE A FRST MY % TR B P Poly-beta-hydroxybutyrate polymerase(PHB)
vREHGE KR REF TS Acetoacetyl-CoA reductase i & = PHB z_ % =

ZOLAFABRBE TH A A ADRY ARE PNV RAESEE R
PHB ™ P9 IL & A iy & kB Ti?#iéﬁé*(ﬂ%?]f\)f’

L e 3 8 8 50 HA B4 > FILE A AP“:I?*‘ TR G Aot 3Tk
g}g 4&11"%%'/&%4\1 ﬁv;}'i}’}lfgéﬁﬁljllf_gm%%&éﬂ-@\,3\. FRJ?IRJ)I
[ }W F&pts B> % - B2 global regulator B0 Fov 5 cyA A TRy
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Spot Coverage Mr(kDa)/pl
r;?{ Protein ID Match® Score®  sequence , ] AC no.
o %) Exp. Theo.
1 Catdase 50 15 59.3~64.6/5.1  55.6/6.11 P42321
2 (3R)-hydroxymyristoyl-[acyl carrier 4 40 26 18.8~19.4/3.7~3.8 17.3/6.31 QI9CIK9
protein] dehydratase
3 30Sribosomal protein S8 3 32 29 185~19.5/8.2~84  14.6/9.62 Q8YHM6
4 Outer membrane pore protein E precursor 6 60* 30 14.2~14.5/5.5 38.6/4.76  Q56119-00-00-01
5  Chemotaxis protein cheZ 5 51 26 13.7~13.9/55  24.0/4.44 PO7366
6  Autoinducer synthesis protein vanl 4 36 26 11.9~12.7/8.6~8.7 22.1/8.76 P74945
7  rep helicase # 5 36 19 51.8~53.8/5.1  54.6/8.31 0i5738205
8  Flagellin 5 35 15 46.3~47.0/51  36.8/4.85 P13713
9 ggzgtgheﬂcal aldolase class |l protein 4 34 20 19.6~20.3/6.7~7.0  26.8/6.35 QozD54
10 Bift;'ncti onal purine biosynthesis protein 4 29 15 45.4~48.8/5.9~6.0 56.4/5.77 Q8YJ53
ur
1 ZT P-dependent protease hslV 3 31 34 22.1~22.3/4.4~45 19.6/5.87 Q9A239
12 UvrABC system protein A 11 80* 17 84.6~85.8/5.4~5.5 105.5/6.66 Q50968
13 Putative glycosidase 6 37 14 84.0~85.8/54  77.0/5.95 Q9JN46
14 iﬁﬂi?tyl propionate dioxygenase alpha 7 60* 28 41.3~44.3/6.4~65 51.1/527  Q47139-00-00-00
15  Hypothetical protein ytfl 4 29 18 22.8~24.0/7.2~73 35.9/6.14 P39317
16  Hypothetical protein ydiF 32 14 67.3~68.3/54  57.5/5.53 P37766
17  Glucosamine--fructose-6-phosphate 6 39 16 62.7~65.8/57  65.6/5.57 P08633
aminotransferase
18  Chaperone protein dnaK (Heat shock 12 114* 26 86.5~91.6/4.6~4.8  70.0/4.95 032482
protein 70)
19 60 kDa chaperonin 6 43 17 69.1~74.2/5.1~5.2 57.9/5.32  P26878-00-00-00
20  O-succinylbenzoate-CoA synthase 6 51 27 60.7~66.3/5~5.2  35.2/4.78 P29208-00-00-01
21 Phosphomethylpyrimidine kinase 4 36 28 48.9~54.3/5.3~5.4  27.4/5.65 P56904-00-00-01
22 D-hydantoinase 6 44 20 45.3~49.6/5.0~5.2 53.5/6.09  Q59699-00-00-00
23 Hypothetical protein ykgG 4 40 28 33.4~37.5/5.4 25.2/4.96 P77433
24 iﬁﬂi?tyl propionate dioxygenase alpha 5 36 15 30.5~33.4/4.7~49 481/5.38  Q47139-00-00-01
25  UPF0234 protein yajQ 3 30 20 29.1~32.4/4.3~45 19.0/5.99 P77482
26 E’hNaﬁ-directed RNA polymerase omega 3 32 38 16.2~16.9/4.2~43 14.4/4.23  QI9RH70-00-00-01
27  Chemoreceptor protein A 6 37 14 90.6~94.6/5.2~5.3  72.9/4.95 P35841
28  Probable geranyltranstransferase 5 42 21 50.8~56.3/5.4~5.5 34.7/5.71 P55539
29 Higtidine-binding protein precursor 4 34 25 25.6~26.0/4.8~49 27.8/6.48  Q46125-00-00-01
30  Elongation factor Tu 4 30 18 45.3~46.7/4.9~5.1 43.6/5.11 069303
31  Guanylate kinase 4 35 19 19.51~20.2/54  25.2/5.15 Q8YFQ1
32 A chain precursor (NAD(+)--diphthamide 4 39 21 19.41~19.62/5.2  29.3/6.10  P01555-00-00-04
ADP-ribosylt
33 Hypothetical protein# 6 41 15 59.9~63.0/5.2~5.3  59.6/5.80 0115596276
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35

36
37
38
39
40
41
42
43

45
46

47
48
49
50
51

52
53
54
55
56
57
58
59

60
61
62

63
64
65
66

67

68
69

Molybdenum cofactor biosynthesis
protein A

Coproporphyrinogen |11 oxidase,
anaerobic 1

Lysyl-tRNA synthetase, heat inducible
Poly-beta-hydroxybutyrate polymerase
LLY_LEGPN

Adenylosuccinate lyase J99

GrpE protein (HSP-70 cofactor)

Ferric uptake regulation protein
Nitrogenase iron protein
Phosphoribosyl-AMP cyclohydrolase
tRNA pseudouridine synthase B

Inositol-1-monophosphatase

Type 11 restriction-modification system
StyLTI enzyme res-Salmonella
typhimurium

Adenylate kinase -Pasteurella multocida
GTP cyclohydrolase |-Xylellafastidiosa
Hypothetical protein#

Single-strand binding protein

Dihydrolipoamide acetyltransferase
component of pyruvate dehydrogenase
complex

lcmX#

Avirulence B protein
Transcriptional regulator nadR
Anticodon nuclease
Glutamyl-tRNA synthetase
Putative glycosidase
Coproporphyrinogen |11 oxidase
Conserved hypothetical protein with
localized similarity#

Glycyl-tRNA synthetase beta chain
Type |l restriction enzyme CfrBI

Flagellar basal-body rod protein flgC-
Agrabacterium tumefaciens

L -aspartate oxidase 1
GTPcyclohydrolase |

Acetoacetyl-CoA reductase

S-adenosylmethionine decarboxylase
proenzyme

3,4-dihydroxy-2-butanone 4-phosphate
synthase

Elongation factor P

Hydrogenase expression/formation
protein hupM

o A A A W W A~ OO B~ O O

o b~ b b b

o o1 o o1 o0~ O O

w o1 o,

B

32

30

35
40
33
35

31
26
41
35
30
32

36
42
35
33
38

45

31
40

35
50
45

27
42
33

51
40
41
37

56

40
39

22

17

14
14
11
14
23
24
21
32
24
20
11

17
21
25
16
14

14
25
14
22
15
13
35
25

12
21
31

18
27
34
29

41

36
26

24.1~25.7/6.1~6.2

55.8~60.0/6.0~6.1

51.4~56.5/5.5~5.6
50.0~54.8/6.3~6.5
47.2~51.9/5.7~-5.8
45.8~50.8/5.8~5.9
22.1~24.0/6.9~7.0
16.4~16.9/4.6~4.7
13.5~14.8/4.1~4.2
13.4~14.7/6.0
13.2~14.5/6.3~6.4
32.0~35.3/5.6~5.7
80.6~88.8/5.3~5.4

37.2~41.3/5.7

32.7~-35.8/5.5
25.4~27.1/5.0~5.1

26.0~26.7/4.8
57.2~62.2/5.4~5.5

55.7~60.8/4.9~5.0
51.1~54.9/5.8~5.9
50.6~55.4/5.0~5.1
37.7~42.1/6.3~6.5
63.7~66/5.4
64.3~66/5.3
27.5~29.6/6.4~6.5
26.7~28.5/8.5~8.6

90.8~95.4/5.2~5.3
38.8~43.1/5.1~5.2
24.5~26.7/4.6~4.7

43.7~46.2/5.4
20.3~21.2/6.3~6.4

16.9~17.8/5.5
15.3~16.8/5.9~6.1

46.1~48.7/5.1

23.6~24.8/5.8~5.9
24.1~24.8/5.2~5.3

39.0/6.67

50.1/5.80

57.2/5.14
68.0/5.84
38.9/5.85
49.8/6.26
22.0/5.30
16.4/5.96
31.9/5.04
16.5/5.62
33.6/5.33
29.5/6.45
112.8/6.02

23.4/5.69
23.0/6.24
34.9/5.06
18.9/5.46
64.9/5.34

50.7/6.32
36.0/5.76
47.3/5.42
45,5/5.31
54.8/5.75
77.0/5.95
34.8/5.59
33.7/10.27

80.6/6.41
40.4/5.68
15.5/6.10

58.4/6.31
23.0/6.24
26.4/6.74
30.3/5.16

23.2/4.88

21.2/6.75
22.8/4.70

Q8UERO
P33770

P14825-00-00-01
P50176-00-00-01
Q53407-00-00-00
QUZKA2
P55970
030330
Q9ZIE4
QBUEK?7
P58063
QICNV8
P40815-00-00-01

P57837
Q9PCO2
023061353
P37435
P10802

03602929
P13835
P27278
P17223
P43818
Q9IN46
P43898

Gi16262873

P56454
Q04852
Q44336-00-00-01

Q8XWM?7
Q9PCO2
P14697
Q8ZBJ7

P44866

Q9ZDT7
Q43954
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71
72
73
74
75
76

77
78
79

80

81
82
83

84
85
86
87
88
89
90
91
92

93
94
95

96

97
98
99

DnaK suppressor protein

Hypothetical protein HI1654
Topoisomerase |V subunit B

Glycerol kinase

6, 7-dimethyl-8-ribityllumazine synthase 2

Sensor protein fixL
Phosphoribosylformylglycinamidine
synthase 1

Acetyl-CoA acetyltransferase

HydD protein HydD protein

General secretion pathway protein G
precursor

Putative curli production protein csgC
precursor

global regulator #

Cell division protein ftsZ
Heme/hemopexin-binding protein
precursor

Glyceral kinase

Dihydroxy-acid dehydratase
Glycyl-tRNA synthetase beta chain
Protein gid homolog

Colicin 10

D-lactate dehydrogenase
Thiamine biosynthesis protein thiC

Chemoreceptor protein A

Phosphoribosylaminoimidazole
carboxylase AT Pase subunit

Spermidine synthase

peroxynitrite reductase #
Hypothetical 16.7 kDa protein in pahZ1
5'region

S-adenosylmethionine decarboxylase
proenzyme

Hypothetical protein RP269

MIP

Hypothetical 15.0 kDa proteinin
ngo9-nqol0 intergenic region

A O 01 01 O O N 01O (o2} (€3] O N W w N o1 w

w

30
38
50
25
32
48
31

40
25
24

36

60
50
35

33
33
50
38
38
34
34
30
30

29
40
32

39

31
62
32

33
17
17
11
25
18
10

22
15
30

51

57
24
13

13
15
16
20
14
14
13
11
19

25
34
38

24

24
32
35

46.6~47.9/5.1~5.2
51.3~52.3/5.4
65.6~68.2/5.4
69.6~74.8/5.1~5.3
21.9/5.8
47.8/5.14
64.9~69.6/5.4~5.5

28~31.7/5.2~5.3
23.2~25.9/5.2~5.3
19.0~20.3/4.4~4.6

17.1~18.1/6~6.1

13.1~14.6/4.7~4.8
51.1~56.0/5.1~5.2
88.6/4.7

50.6~55.2/4.9
63.5~70.0/5.3~5.4
60.9~63.3/4.9~5.1
56.5~61.0/5.3~5.4
40.7~44.7/5.3~5.3
55.5~58.2/6.3~6.5

66.6~69.5/5.1
49.0~52.2/6.0~6.2
41.4~43.2/5.6~5.7

23.9~24.8/4.0
23.3~24.9/5.6~5.7
18.9~19.2/4.3~4.4

15.9~16.0/5.5

30.9/3.8
23.5~25.2/8.4~8.7
16.1~17.2/5.3

17.5/5.06
31.4/5.57
70.2/5.48
55.7/5.53
16.4/5.63
55.0/5.68
79.2/4.87

40.7/7.01
17.5/4.46
15.4/5.08

12.0/6.54

7.2/4.94
41.5/4.90
100/5.77

56.1/5.36
65.0/5.63
76.2/4.83
51.3/6.09
53.3/5.33
64.4/6.19
70.8/5.63
72.9/4.95
41.2/6.56

32.1/5.28
22.2/5.89
16.7/6.73

30.3/5.16

17.5/6.29
24.9/9.19
15.0/4.95

P18274-00-00-00
P45298
P20083-00-01-00
087924
QUA8H
P10955
Q92PH7

Gi27345337
P31876
P15746

P52107

0i11837852
P72079
P45355

P08859-00-01-00
Q8UE43
Q87TPS8
QOA566
Q47125
P06149
Q8FB77
P35841
P43850

Q8ZRS3
019880968
P52089

Q8zBJ7

Q9ZDQ6
P20380-00-01-00
P29912

1: Match: 2| $73 B] & > 4 % 12 + ¢ peptide fie §t
2: Score: v+ MOWES 3 i & | #7ikJ5 > p<0.05 12 *:1 % »
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Fr ~VRYFEABEBFA LD E BB A LR R B2 Frd L R

. Ratio
Protein 1D 72h48h _N'1d/48h NI12d/48h \V%4d/dsh V35a/48h

Hypothetical aldolase class Il protein RP493 0.3 ND ND ND ND
ATP-dependent protease hslV ND ND ND ND ND
UvrABC system protein A 0.2 ND ND ND
Putative glycosidase 0.1 ND ND ND
D-hydantoinase 0.2 0.1 0.03 0.3
UPF0234 protein yajQ 0.3 0.3 0.1 0.1 0.2
Spermidine synthase 0.3
(3R)-hydroxymyristoyl ND ND ND
Chemotaxis protein chez ND ND ND
Autoinducer synthesis protein vanl ND ND ND
Bifunctional purine biosynthesis protein purH ND
Hypothetical protein ytfl ND ND 0.03
Hypothetical protein ydiF ND ND 0.1
3-phenylpropionate dioxygenase alpha subunit ND 0.2 0.1
Chemoreceptor protein A ND ND 0.3
Histidine-binding protein precursor ND 0.1 ND ND
Elongation factor Tu ND ND ND
Guanylate kinase ND ND ND
A chain precursor (NAD(+)--diphthamide
ADP-ribosylt ND ND ND
Hypothetical protein# 0.1 ND 0.3
Molybdenum cofactor biosynthesis protein A 0.1 0.1 ND
Adenylosuccinate lyase 0.3
GrpE protein (HSP-70 cofactor) ND ND 0.3
Single-strand binding protein 0.2 0.1 ND
DnaK suppressor protein ND ND
Phosphoribosylformylglycinamidine synthase |l ND
Glycyl-tRNA synthetase beta chain ND ND ND
30S ribosomal protein S8 ND ND
Probable geranyltranstransferase 0.1 0.1 0.3
Type Il restriction-modification system StyLTI 01 01
enzyme res
Protein gid homolog ND ND
Catalase 0.3
Glucosamine--fructose-6-phosphate aminotransferase 0.3
60 kDa chaperonin 0.3
O-succinylbenzoate-CoA synthase ND
GTP cyclohydrolase | ND ND
Elongation factor P ND ND
Chaperone protein dnaK (Heat shock protein 70) 0.2
Hypothetical protein ykgG 0.2
Coproporphyrinogen |11 oxidase, anaerobic 1 0.3
LLY_LEGPN ND
Ferric uptake regulation protein 0.2
Nitrogenase iron protein 0.3
Phosphoribosyl-AMP cyclohydrolase 0.3
tRNA pseudouridine synthase B ND
Inositol-1-monophosphatase 0.3
Dihydrolipoamide acetyltransferase component of

0.1
pyruvate dehydrogenase complex
Glutamine synthetase 111 0.1
Avirulence B protein 0.2
Anticodon nuclease 0.2
Type |l restriction enzyme CfrBI ND

INZ7 &Y AHET B4
2:V 4 7= VBNC(Viable but nonculturable) » & 5 % it 4 F¥ £

20



IV REFARBERFLI LD 2 H

4R PR Bd 2 B 4 & R

Protein ID

72h/48h N'1d/48h N12d/48h V24d/48h V35d/48h

Flagellin *
Adenylosuccinate lyase 55
GrpE protein (HSP-70 cofactor) 8.0

Glutamyl-tRNA synthetase *

Putative glycosidase *

Hypothetical protein HI1654 43
Dihydroxy-acid dehydratase 8.6
Phosphoribosylaminoimidazole 44
carboxylase ATPase subunit '
Flagellar basal-body rod protein
flgC

Colicin 10

Hypothetical 16.7 kDa protein in
pahZ1 5'region
S-adenosylmethionine
decarboxylase proenzyme

Sensor protein fixL
Phosphoribosylformylglycinamidine
synthase |l
Heme/hemopexin-binding protein
precursor -Haemophilus influenzae
D-lactate dehydrogenase
Glycyl-tRNA synthetase beta chain
Glycerol kinase

Chemoreceptor protein A
Hypothetical protein RP269
Hypothetical 15.0 kDa protein in
ngo9-nqol0 intergenic region

31

3.6
11.4 12.1

31 7.4

INZ7R¥ EHET 54

2:V # 57 VBNC(Viable but nonculturable) » & 33 % &t 4 FF &
*EFEARBEDR(F B )T ALRHIAYRRE] AR
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