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Abstract

Legioenella pneumophila is an important indoor bioaerosol. It can be transmitted
by airborne to the human. The present study was aimed to explore the protein profile
and related physiological functions at different growth stages using proteomic
technique.

It was noted that, the log culturable concentration (Log CFU/mL) of L.
pneumophila was from 3.94 + 0.10 to 6.24 + 0.04(24™ hr) at the exponential phase,
and continuously raised to 8.28 + 0.13(48" hr) and 8.43 + 0.14(72™ hr) at the
stationary phase. Besides, the expressive protein numbers were gradually increased:
282 protein spots at exponential phase, followed by early stationary phase (336 spots)
and stationary phase (357 spots). It might be related to the nutrient deprivation with
increased microbia quantity. So far, 56 proteins have been identified. The increased
existence of flagellin protein indicated the nutrient-stressed environment may induce
L. pneumophila to enhance its motility and virulence.
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2sk- Hpfasa e n Breh {4 Lebp R S 4L R (Marra etal,
1990) -

B SE L LY ER R ok
SR TENER T LY LIRS T SR S ARty !
Foed TR TR R S P AR R AR i) oo (heat
shock)(Miinchbach, 1999) ~ § § & j& § k4 33 % (Dainese-Hatt, 1999) « # f ¢
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+

iy



= vg WAL E A F Y AR
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superoxide dismutase) & =5 #* 1212 i & 4 4% F2 75 i# {£(Viability) 7 B (Sadosky, et
al., 1994) o I 5 oL i f¥ & 9B § 4F 45 0L 1 ¥ % CuZnSODs(Copper-zine
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BEER 0 hr 24 hr 48 hr 72 hr
AEEER LT, Mean(sd) -- 8.28(0.13) 8.51(0.06) 8.58(0.06)
Log(cell/mL) CV% -- 31.51 13.27 13.62
kR 5T, Mean(s.d) -- 7.59(0.39) 7.78(0.42)  8.04(0.27)
Log(cell/mL) CV % 10.22 108.49 47.92
Tk Ak T, Mean(sd) 3.94(0.10) 6.24(0.04) 828(0.13)  8.43(0.14)
Log(CFU/mL) CV% 21.68 9.38 26.23 37.08
= B .
X100 % 20.52 18.44 29.10
V& e b, - 0.10 58.28 71.50
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i A TE Fou B A AR s A 2 14 5 Pk 5 (Salyer, 2001; Byrne, 1998,
Hammer, 1999) - ¥ 3% F-v B % & 1 chsif 4 o

A BRARS FRARZERME > = EHFRREF ARF 05
1442 % > # 3= = 12 P—‘ﬁ ) s 100% o
z %2 R T MALDI TOF B3 & 30 B & > @2

BB AW G0 FEhzZ AR PERE L 0 FRITT R
FREE WA S~ AU L A BB R FAREERRL B0 o b
Fok? o EF Y L PETAR Y OF M2 FHE S (MasCot/NCBI) » &
THEET R chi-d FERY 843 4 flagellin proteins w4 e 3 ¢ 4 i (Salyers,
2002) > ¥ ic g NI ATRB A I A 3 A ER e AL DB R4 o ol L D
A4 EE LS ;v*ﬂp%yhew'_ﬁ AEFE TR Za? 2 F]F o Heuner, K
EALEEREFL L bjﬁ;»(growth phase) e e o pﬂ%ﬁgjs P - L Fev £
Bod dplcd LW —dpicd R B> RF A KPP B B0 AR ¢ 4 P A (Heuner,
etal.,1999) LA T P Ehe 24482 T2 ) A% k2 RIFERZ AR
w4 5 11.78% 3594 %% 100 % - 2 21 = Heat shock protein 70(dnaK) -
PASHe RRERIFENELAR ATRES IR A 48 F(RFLE
Hadp)F Bpehi IR ¥ o m?%l}%m”&g’%\'mfﬁ SR 4A o H 2448 2 72 )
P83 4 KPS Ap A | At 5 51.35%~ 100%% 93.99% - » F s
B TR EFEEY > R ATER IR T RIE LA 2 BEFE
7 e
22 Y ARBRERA2U)FR TEAREEBLETLES

M/pl

ot no. i no.! rotein ID Match® Score* Coverage®
s g P a0 Exp.2 Theo.®

hypothetical protein
1 gi|19554192 [Corynebacterlum glutamicum 8 69 29 59.3~64.6/5.1  55.0/5.31
ATCC 13032 ’
- acetate kinase [Nostoc sp. PCC
gi|17230053 7120]

. hypothetical protein [Thermobifida
gi[23018530 {YPOI*1A P [ ifi

(o2}

49 25 18.8~19.4/3.7~3.8 43.9/6.16

N

45 28 18.5~19.5/8.2~8.4 27.5/6.82

w
(6]

site-specific
; DNA-methyltransferase
9i[7521690 (cytosine-specific) (EC 2.1.1.73)
Ball - Brevibacterium albidum
FUSOBACTERIUM OUTER
MEMBRANE PROTEIN
0i|27887800 FAMILY [Fusobacterium 4 44 48 13.7~13.9/55 14.5/8.94
nucleatum subsp. vincentii ATCC
49256)

gi|15843188 transcriptional regulator, Lacl 7 59 25 11.9~12.7/8.6~8.7 42.9/9.41

»

58 36 14.2~145/55  32.0/6.77

N

(€3]

»



family [Mycobacterium

tuberculosis CDC1551]
7 gij10957525 ?ﬁgﬁ‘ﬁgﬁg'] protein [Deinococcus 4 gy 54 51.8-538/5.1  11.6/9.50
8  gi|1041408 OspA [Borrelia bissetti] 5 42 25  463-47.0/51 29.0/8.32
9 gi|21224940 Fé?%??%@%&rgéi?cﬁﬁ%(lz@] 5 56 44 19.6~20.3/6.7~7.0 20.1/9.15
10 gi[1260876 ;‘g}gﬁ%a”ﬁerase [Curtobacterium 5 4g 27 45.4~488/5.9-60 32.0/6.77
11 gi23133407 PYpothetical protein 4 53 58 22.1~22.3/4.4~45 87/455

[Synechococcus sp. WH 8102]

1. gi no.: NCBI #-#t-5 — B B 7 575 i 3 M S50
2.EXpRR R SR i 2 R ke

3: Theo: & ‘[')ﬁﬂ}ﬂrﬁ& 9

4. Score ™ MOWES & 2 Q—l]% i 5

5: Match: 2| ¥r& B 3 > 4 B 12+ <0 peptide fie $

6: Coverageg»n FrERFREFRE A0

T3 Fadkin

R EARBIE 4B PR TAME AL FTLE

M/pl
otno. gino.t rotein 1D Match® Score® Coverage®
P g P & Exp.? Theo.?
12 6729253 [E’,v’l\'fcgggcafgﬂ?n‘ﬂ“gr‘;;ﬁ] 7 57 21  84.6-858/54-55 46.0/8.56
; putative integral membrane protein _

13 gi[21220877 [Streptomyces coelicolor A3(2)] 5 47 32 84.0~85.8/54  26.8/9.32
Delta-aminolevulinic acid

14 gi[19703795 ﬁﬁgﬂﬁﬁggfﬁﬁgﬁa‘tﬂm atce 5 45 20 41.3-443/64~65 36.9/5.87
25586]

15  @i[10956628 unknown [Rhodococcus equi] 4 48 59 22.8~24.0/7.2~7.3 13.0/9.49
molybdenum dinitrogenase a pha

16  @i|5107348 subunit [nitrogen-fixing bacterium 4 50 38 67.3~68.3/5.4  17.8/5.55
SM1]
The Refined Crystallographic

; Structure Of A Dd-Peptidase =

17 0i|1127200 Penicillin-Target Enzyme At 1.6 A 5 48 31 62.7~65.8/5.7  37.4/5.42
Resolution . .

18 gi[15643991 f?ﬂfggfoggﬁ’gﬁ% protein 6 48 24 865~91.6/46~48 46.5/5.68

19 gi|23137832 Eﬁfgﬁ&iﬁlpme‘” [Cytophaga 5 49 36  69.1~74.2/5.1~52 28.0/6.21
holliday junction DNA helicase

20  @i|23465307 RuvB [Bifidobacterium longum 6 56 24 60.7~66.3/5~5.2 38.7/5.30
NCC2705]

21 gi[15639209 heat shock protein 70 (dnak) 6 39 16  489-54.3/53-54 68.0/5.05

[Treponema pallidum]
hypothetical protein SCJ1.25
[Streptomyces coelicolor A3(2)]
conserved hypothetical protein,

. with a Metall o-beta-lactamase
23 Qi|29349754 superfamily domain [Bacteroides 5 45 23 33.4~37.5/5.4 36.1/6.6

thetaiotaomicron V PI-5482]

22 (@i|21218733 4 46 51 45.3~49.6/5.0~5.2 14.3/5.41

24 i[1620876 ;“g}gﬁ%ansrerase[cu”"bwe” um 5 47 25 30.5~33.4/47~49 32.0/6.77
hypothetical protein

25  @i|23131172 [Prochlorococcus marinus str. MIT 3 37 44 29.1~32.4/4.3~45 8/7.98
9313]
Putative methylase [L eptospira _ _

26 g'|24213521|nterrogans serovar lai str. 56601] 4 43 30 16.2~16.9/4.2~4.3 21.5/9.41
hypothetical protein Rv2953

27  @i|15610090 [Mycobacterium tuberculosis 6 53 22 90.6~94.6/5.2~5.3 45.1/9.22
H37RV]

28 gi|29833735 Putalive exopolyphosphatase 6 51 24 50.8~56.3/5.4~5.5 36.2/10.58

[ Streptomyces avermitilis



MA-4680]
hypothetical protein

29  (@i|23336585 [Bifidobacterium longum 4 32 21 25.6~26.0/4.8~4.9 37.2/5.27
DJO10A]
; alpha-glucosidase _ .
30 g'|15667922[Bifidobacterium adolescentis] 6 42 16 45.3~46.7/4.9~5.1 66.5/4.75
1. gi no.: NCBI #-#t-5 — B B 7 57 S g 3 (4 S5
22EXpB Rt s 2 P kiR
3 Theor FALE ¥ Fov F#iE
4: Score: 17 MOWES 5 & & 2| #7ik 5
5: Match: 2| 73 p| 3 > 4 { 12 } 5 peptide fie
6: Coverage: -9 F 2k BB EHFF »
T 130 AR
1 ABBEA T2 R TARE R TS
i no.! ; 5 4 6 M/pl
Spotno. @i no. protein ID Match> Score® Coverage
Exp.2 Theo.?
galactose-1-phosphate
31  gij4928640 uridylyltransferase homolog 5 43 26 19.51~20.2/5.4  39.8/5.95
[ Thermus brockianus]
methylgalactoside ABC
: transporter, periplasmic _
32  gi|15639671 galactose-binding protein (mglB-2) 6 50 24 19.41~19.62/5.2 43.0/5.17
[Treponema pallidum]
putative glutaryl-CoA
33 i|29827260 dehydrogenase [ Streptomyces 6 44 21 59.9~63.0/5.2~5.3 45.3/5.37
avermitilis MA-4680]
; hypothetical protein [Nostoc _ _
34 0i|23129376 punctiforme] 3 48 92 24.1~25.7/6.1~6.2 4.60/4.45
: ribosomal protein L1 (rplA) o .
35 @i|15639230 [Treponema pallidurm] 4 40 34 55.8~60.0/6.0~6.1 25.0/9.58
; gamma-glutamyl phosphate _ .
36 0i[15606350 'y ctase [Aquifex aeolicus] 5 38 20 51.4~56.5/5.5~5.6 50.0/5.54
37 Gi[22296799 ﬁ]hgdt%el”aﬁjg’]”thase [Agromyces 4 M3 21 50.0~54.8/63~65 33.0/6.88
; hypothetical protein [Cytophaga . .
38  0i|23137691 hutchinsonii] 5 52 26 47.2~51.9/5.7~5.8 25.3/5.23
putative transcriptional regulator
39  (i|29347506 [Bacteroides thetaiotaomicron 5 38 20 45.8~50.8/5.8~5.9 37.5/8.74
VPI-5482]
conserved protein found in
40  (@i|29350170 conjugate transposon [Bacteroides 3 33 32 22.1~24.0/6.9~7.0 16.1/5.39
thetai otaomicron VPI-5482]
41 gi[21224795 Fgggg‘g%aéggée'd?gﬁﬁfégﬁ 4 a2 41 164~169/46~47 14.6/6.07
; nitrogenase Fe protein [uncultured _ _
42 i[22449987 bacterium] 4 50 42 13.5~14.8/4.1~4.2 11.7/4.15
43 0i|939816 flagellin protein [Borrelia garinii] 5 40 23 13.4~14.7/6.0  34.9/5.23
: unknown protein [ Synechocystis _ o
44  @i|16332210 ﬁp PC;C 62"03] o y 4 a4 43 13.2~14.5/6.3~6.4 21.5/5.85
- ypothetical protein [imported] - . .
45  gi[11356730 Thermomonospora fusca 4 44 35 32.0~35.3/5.6~5.7 14.1/8.01
46 gi[L5605964 }iﬂﬁ%‘ F[’tA%'L?‘f é)fga‘ggfi"chgfrp’ Fr 6 2 35  80.6-88.8/53-54 27.3/8.9
DNA-binding protein HU-beta
47 @i[29348239 [Bacteroides thetaiotaomicron 4 51 40 37.2~41.3/5.7 9.2/9.75
VPI-5482]
48  @ij4204224 cellulase [Prevotellaruminicold] 5 43 26 32.7-35.8/55  37.3/6.09
conserved hypothetical protein
49  @i[21220330 SCI8.26 4 41 29 26.0~26.7/4.8  20.4/5.73
[Streptomyces coelicolor A3(2)]
; conserved hypothetical protein . _
50 @i|15835292 [Chlamydia muridarum] 6 58 33 57.2~62.2/5.4~55 29.5/6.63
51  ¢i[29827633 putative MarR-family 4 49 37 55.7~60.8/4.9~5.0 17.0/7.82



52

53

54

transcriptional regulator
[Streptomyces avermitilis

MA-4680] .
gi[79763 gg‘ycocya”'” betachain-Angbaena 4 45 43 51.1~54.9/58-59 18.3/5.00
putative RNA polymerase sigma
0i|25026779 factor [ Corynebacterium efficiens 5 53 30 50.6~55.4/5.0~5.1 22.7/6.54
Y S-314]
0i|28269299 glycerol kinase [Borrelia hermsii] 6 46 21 37.7~42.1/6.3~6.5 55.2/8.64

1:gino.: NCBI & $t5 — B 5 7| T s § 2505
20 BXpf AT R
3:Theo: FALE ¥ F-v ’E‘FI‘”&IE

4: Score: 14 MOWES ERERE a7 ¥
5: Match: 2| $7# p| 3 4 B 1_} mpepﬂde,ﬁa}":}
6: Coverage: 3¢ 5 > & B 7 i)

!
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