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i B RAPRAEBEARABETHEHE LR EEAFEFRARE - RETABRES
%% (PAHs) B W , % 16S IDNA 2 F B & , Z W IR M AW 2 MW B, T4 K Sphin-
gomonas sp. strain Ho Strain H 7 24h W {446 & K S0mg/L W 5 3 5 S E oy MR T34
94% . W strain H A MR E#k, A R EBELIR P E AL B WRIAAT TR, URE
FREWRBELEREANDBAARRUENEARZ ARG, £REZW AF-ZALR
(TCA)/ IR T BT ARERF AR AN TR, RELERXREGHEEHE, 2t
M7 RN E GG, BN MR AR KT stain HEAMEHEF L4 TH
EHRRBER RRUANEZREFER, RUZRFARNRBEAL - S 20T5 5
PAHs Bty x BB AR R EN KA R EE LR XA

KA HEABERE, FORRM, 2RAR%, NEwk

0 5 %

Z 3 F5)% (polycyclie aromatic hydrocarbons , PAHs)
R—F BRI RIS YY), A VIR R R T
WEP RN FERR, HEYNREREE
Ve Al 2R TR LR LA 038 D V5 e R 3R A B B k4L
BIZER . FEEITIR A Y R R 5 S, 40T 1)
H Z# 35 AR P E RN ERINE - RS
JTRFEH . MRABRS THEWFEEARRE S 20T
BEYRBAXNER, EEWEENHRT
B US] (BREBE TS EIREA LT AR AU
BRI FHEYZEPEARTEE2RRE S RMEY
MR B E RIS, WAF, BT EA
FEYIR 2R R B BRI N T R R
YA R L R & A BRI THAE,
AT TR PSR MR R R B A
TIREEES,

W& & XU B KBRS EAALEMR 04 5 R

BHRAL B AR U KAV RS R AR R RS B2, &
HERHEE T MM A, M 2000 482, BF 2
B SLIE = i Y DA U e] 5 5 v Uk B R Ay 2R P 2R R
HEF AN Z IR TT R VIR AT 5T, (B
Btk BB AR E U R R A ], HoAt
HHRPERENRIER D, EAREMHSEEAR
HEE BRI R BRI —, Tl &M B R
BSHBEEWIUHEIKE R, B TFEAREENRN.
K BREBMEAN S ST ERNE M, B
AR —AN 8 A W] DR BN A R il 4%
Tk, REMSITIEREEZHEFEN, (BEREME X
HFLARTE I, B R B R BUR B R 40 JE R S P I BT
ARBTG5 KR B b o 2% SR LA N
B%. BT EFFRIEREFSRP S E=YHEEE
HSXTE A RBE R — W T, AR
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1 MR EFE

1.1 E#&

ARSIy i P B R R S R PR B MO TR AR Sphin-
gomonas sp. strain H, B AT B 171 B IE TR SR
VMG P IR TR, B — R E A R AR SRR 40 TR
1.2 FERAAEGEFE

Ampholine pH3-10, pH4-6.5 ( Amersham Bio-
science) ; 3E 9 KL (Sigma A H] , ZLE =99%)

TR R (MSM) 6] ; JE-MSM bk i 55 2
S0mg/L % i T S P IEMB 2 K E K MSM
B SR RERERRERE,

1.3 AEEK.FSREIFK

Sphingomonas sp. strain H 7E LB R 3% 55 Z
30°C, 150rpm , B £ 5% 24h, B ¥ £ 6000rpm 10min
BOWERERE, HARTIES MSM 7B E Rk,
B, RE 3K, 35 ¥# 2 MSM-Phe (50 mg/L) &
&/ BHRYR (Yeast exiract 25mg/L, Trypione 50mg/L)
B9 MSM (3¢ B8 ) #, ODgy 4 0.2,30°C , 1501pm 3 5
B3 NEAT,3 M A L6 MR, IR BB A
1 (HPLC) R M BRI R AR & -

HPLC #2658 : LR RO R, H—E B
SRR LR AYIMEZ 0.45pm IE2F TR,
Agilent Y& FH €35 W € FEHI R B &, B T4 Agilent
Hypersil 4.0 x 250pm ODS, i 346 F B : /K = 90: 10,
WIE 1.0 mL/min,254nm 2 5M&

1.4 HHE£EANRNSHL

BB A PBS Znh ik (pH 7.6) BB UE%,
B, RE 3K, - 20CHEF
1.4.1 BR-IRERTTIETS

RS RN PBS Z b (pH 7.6) H&E, FH
PMSF(& ¥ B 0.1mM, F[F), 10% NP-40(0.05%),
DTT(1mM) , %5 P B (10mg/mL) , T 37°CK¥# 1h, H
4°C ,12000 x g B> 20min, B 75, 10 2 f5 AR R ER,
BF -20CHIER’K,4°C 12000 x g B0 20min, F
R, DIRERH TR
1.4.2 REGR-EFS-NERTEE

Bk FIE 8 Trs-HC1(pH 6.8) &, T - 20C,
BB 40min, 2 B4 B T HIE, B8 20min,
Z Rk A 3 WK, AR GRS Ss, [A]FE 10s,40 ~
80 W), WRERUIIER L.

1.4.3 @EEE

HAEENBRER, K LA, &R

to

1.4.4 #EE-=4 2B (wichloroacetic acid, TCA)/TH
B (v/v, 1/4) PLIEE

#E R L, TCA/REH, F - 20°C, i E 45min;
4°C \12000 x g B.0> 20min, 7 ¥ ; 90% R i , 20mM
DTT, BRIIE, T - 20C, B E 1h,4°C 12000 x g B
> 20min, 3 F 5, ®E 2 ¥K;100% P EH ,20mM DIT,
HEBIUE, T -20C, A& 1h,4°C. 12000 x g B L>
20min, 3 B35, BE 2 WG ULIERH T

ORI TR, - 20CE IR GF. T
# 1:50(W/V) I ARE R AE B, 4CHEE AR
FATVERE, T 4°C,12000 x g B0 20min , BFRAEH

13 B SR S T R B R DK R
SEBAFT - 80CHH,

1.5 EATERBKLHEE

Sk F Bradford!"”! | Bradford 8k B 35 (M358 FH T
RBEEHER)

RSB RKBH T KB W& A BSA(0, 10uL,
2041, 30pL, 40¢L, 50¢L) , 10pL 0.1 mol/L HCl, 10pL
S4fEA, 40pL ddH,0, F1 3. 5mL Bradford TAEMRIRS],
##'E Smin, M ODsysfH , /EEE H FAnHER £,

BAE 60pg B H AT Z4EBE B HIK
1.6 EBERRKXAZ
1.6.1 FIKFIHEEMER pH £555 H RARKEA

15¢cm % W1 B2 £E (isoelectric focus, IEF) BEEEL S
(£ 2 BB, Urea 0.715 g, ddH,0 304uL, 10% NP-40
260pL,30% Acr-Bis 175pL, Ampholine pH3-10/ pH4-
6.5 65uL,10% AP 2.6uL, TEMED 1.3uL), fRUCHTA
10pL ZHFW A 10pL B (12 3B + RE2),
i #1.3 (200V x 15min, 300V x 30min, 400V x 45min) ,

FEEIKE NG, L& AR, Bk (200V
x 2h, 500V x 30min, 600V x 30min, 700V x 30min,
800V x 12h, 1000V x 2h, 1200V x 2h, 16000V x 2h)

SHRBENER, BATGEES D5 T HR
(SDS 2% ,2-ME 5%, Hi#H 10%, Tris- HCl pH 6.8
0.06 M), 4 20min,,

PEFT 58 — 17 SDS-PAGE HE 3k, ¥ 48 ¥k B N
4% ,pH 6.8, FH K 16mA; T ERKE N 12%,
pH 8.8, B 24mA,

KGR HREER A (TR
1.6.2 [E#H pH £ F (immobilized pH gradients, IPG)
FHRAERKEA

% F Amersham Biosciences Y ¥ ] B, 3k ( two-di-
mensional electrophoresis, 2-DE) & 4t , 55 — W] & [&
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pH BE S B85 | 13 cm pH4-7 B9 B e T Ik
#h (8 mol/L JRE; 4% CHAPS ¥ T 0.002% BPB)
R MEER A 250uL, #R J5 7E TPGphor ( Amersham-
Pharmacia) #1756 —4E L8, SR EESBRX TR
R : 350V 12h,500V 1h, 10000V 1h,80000V HE %4
A5 40kV/h,

ZHBESEG, KA SDS 45 b (0.05
mol/L Tri/HCl, pH 8.8; 6mol/L JR % ,30% HiH,2%
SDS,0.0002% BPB) Ab¥H 2 3K, K 15min, % 1K
& DIT(4¥ESS : DIT 100 mg/10 mL SDS 4548 nb
), 56 2 KAE DIT(LWRE  BLZBERE 250 mg/10
mL SDS FEE ).

BT EGE PG AR E 2. 5% 8N EF,
W 12 5mA SelR ik 1h, Fo0mA Bk, AEEE
AT P& Rk,

2 HEB S5

2.1 BERFEH OEMER

FPG TR R S stain H S TR SRR
MO &, FE ok B 78 99 875 B R A i B 1T 1 4 iy 55
3k, Strain H7E 24 h WA fEf# 50 mg/L IERER
94% ,48 h NIEMRZE T 98% (Fl 1), 5 HAIEM R4
ﬁ[ls’lgu‘ﬁﬂﬁ,ﬁﬂ Bacillus subiilis sp. strain H[lg]ﬁii{’%
7 10d J5 K 294 % 50mg/L 3E BB 90% , strain H
BABBEBMEES . FIN S350 b\ Re
T, EE AT iRE, R LW e T 3
B . WTLAE W, 70T 24 h FERERR R ER
R, ETE strain H 23555 24 h JFIRE TR, LRI
M 2E N, X R FHELE 24 h FIEE R 12
REA.

B0 A —a— Phe

. X
> (=]
|7T—1
/ j
i
;
——
i
—h

(=
Ew \"“\
E ™,
% N\
o ™,
N N
»l— . 1
Oh 24h 4%h
H1A] {hy

H P Phe REMRMAHE LI IEME—BRIR, ST AR IENZ B
B 1 Sphingomonas sp. strain H X 3ERY B2
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2.2 EEIEPEEERRNAENEL

R RERY , BR-IR I RS &l
TiERZ , W2 E LG, RATERRBR, 3
e, MABRERR, BEEASEN 1.92 pg/
pLs LR, oM 7 vk il 45 1 28 E DUVE S B A vk
&, W2 R REATIER THARR, 5
i Re, MNBREAE, HEA SRS, 7
A 511 pg/pl (5 VR Rb-#E 75 -8 BR DLIE ¥ ) #
11.7 pg/pLGBFS-TCA/RERTTIE TS ) ; BB 75 HA il 2519
BOBBNRES, T8 16.1 pg/pL(E 2),

18
16

#-Il

mEE
1. BR-AETLRER:; 2. REHRR-EE - WIILEE;
3. BE; 4. BE-TCA/HERTIIED:
B2 FAEAEARBAZTEALEANREE

ELTE (pg/pl)
oo o = o .E

= b2

¥ strain HEXLEFRMRIEEIFFMBTHE
H Bidi iR ¥7E pH3-10 TS BN EAT eIk, 452R
RE 3. B4, EREWN, BRLEAFTENHE
pH4-7 BEAN,5 Mycobacterium sp. Strain 6PY1114] )
AR TEE KRB

-

B3 Strain H ZTIEF FEH T 2-DE Bif

B



FORE AR R 23T R E IR R A2 REARRO RN RRERREF R

3 10

B 4 Strain H Z3E#H S 44 TH 2-DE Eig

Xt Swrain H ZEFEFHEF A4 T A R &l 875 4
FHE QSRR YI7E pH4-6.5 BTG 17 = 4k re
HOESER ). &AW R ER-AR SR E

: [

4

B - TR ERTLIE B
B 5 Strain H Z3EH S 54 TH 2-DE B

4 0.5

REGR-BE NI
B 6 Strain H ZJEHE S5 4 THI 2-DE B

B
7 Strain H Z3E#H S44 TH 2-DE B

4 - ) &3

BE-TCA-ARITIES
E 8 Strain HEIEF2HH TP 2-DE BiE

BHBD FRB K ; RE - - R I TUE 3 R
RAEWECER RN EMERE.ERAE
B WA HEEZ T . EEEALHESTT.EQ
BB WEE 7 fIE 8 2, & TCA-NNR
SR ERREN TR, EE TR M ENER
ey sem et B kR, B A ias B HEH A
SRS, LA F AR P -TCA W B i b 3 e il
FHERARENEEOMNEETITH.
2.3 FEST Sphingomonas sp. strain H i3 E R
Rix

R A -TCA/ T R EE L R &1 stain H 7EH
FEALIEFE F R T E S AR pH-7 1
EE ST ik (E 9, @ 10), R R, 75
BEHEMHT, Sphingomonas sp. strain H A 15 M
H A (B 10, 8RR ) , X IRA LR b
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RNER,AE 2AEHLE 10, BB FR) S5
RAMLFREENBE R, WH NREXREERR
SN EHATRELIREL, XEEFEAER S
TTE pH 5.5-6.5, 4> T & 7F 14.3-97.2 kDa, § My-
cobacterium sp. strain GPYIMARIAZS TR ELERE
REER TR, R BT (MS/MS) 23 # B , 3%
Bge F A HR 20 ROV EE R A AR v ™ A= B XU
S M, XKW strain HEFFEFET FIERN 17 MER
FEH SRR, XWH T — 2RISR AR Y
REXSETE B Sy Al o [, eSS R T LLE
— 2 Ui B S -TCA/ TR B UL o fhll 5 X 2 F H Y
TTERTATH

B -TCA/TRERVTIED:
B9 Strain H ZZIEH F&H TH 2D-E B

KDa 4 0
- = B L 1
e o -
16— ™ - ..-_L;."_,',: %
B L
.g,-__ ' - lfii.--‘_","‘_:.t
#.' ok bt
Rl =l
A
# " D ot
00— - o . ; .'."4—
: o
n1- g ‘ - ¥ 1
43— 4 & =
A -TCA/TRERVTIED:
B 10 Strain H #£3E% $454 TH 2D-E BiE
3 &% i

AP FTE XA AR P R E AR EBUT
B ELEE SR B, B FS-TCA/TR R L3 B9 07 ¥ 7T 45 3 vk
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BRI Sphingomonas sp. strain H 2F HFES . M
Te] B Ik B 45 SR B — 2P DR I I T WA R BR
Hr ) T, RGBS o

T o] B Uk B R T LAEER B, 2R SEFE A
JIEFEF TH) sirain HE W B EHRZIZRTE,
Hep 5 MEARFERTE2ANEANRBEERE
FEFTAUEM, XK TF—BFARELI T
EFRBEH, PTG RA REME B3 Bl

%30k
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Optimization of the methods for extraction of phenanthrene-induced

proteins in Sphingomonas sp. strain H and detection of
the difference in protein expression

Lei Huan™ , Tian Yun™, Zheng Tianling™ ™"
(™ School of Life Sciences, Key Laboratory for Subtropical Wetland Ecosystem
Research (Xiamen University) , Ministry of Education, Xiamen 361005)
(™ State Key Laboratory for Marine Environmental Sciences, Xiamen University, Xiamen 361005)
Abstract
Sphingomonas sp. strain H, a microbe for degradation of polycyclic aromatic hydrocarbons (PAHs), was isolated
from the surface water of the Botan oil port in Xiamen, China. It can degradate 94% of the phenanthrene, a PAH with
the initial concentration of 50mg/L in 24 hours. The methods for extraction of the total proteins of Sphingomonas sp.

strain H produced in the degradation process was optimized. Two-dimensional (2D) gel electrophoresis of phenanthrene-

induced proteins from culturing cells of Sphingomonas sp. strain H showed that the proteins were increasing in cells after

exposed to phenanthrene. Comparison of proteins profiles from phenanthrene-induced and -uninduced cultures on 2D gels

indicated that at least fifieen major proteins were expressed and two were enhanced at least. These results provide the evi-

dence that phenanthrene induces the synthesis of specific proteins in Sphingomonas sp. strain H. The present work yield-

ed the important information that would be useful in analyzing PAHs degradation pathways and improving environmental

clean-up strategies .

Key words: Sphingomonas sp., extraction of total proteins, different protein expression, two-dimensional (2D)

electrophoresis
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