Research Paper IR =

Acta Microbiologica Sinica
48(4) 486~491; 4 April 2008
ISSN 0001-6209; CN11-1995/Q
http://journals.im.ac.cn

5 K B AT 5 0 7R B0 BB B RE L (PC) 40
& B R p-MELIREGE 5 )

KEW, 2%, s X#, IRE

( , 430062)

wE [ ] (PC) : PC

¢ ] p“85 , pcs E.coli Top10 E.coli
Top10 pcs” , , 30%

p- Western blot , B-
[ ] , E.coli
Topl0 pcs* , ICso  700~800pg/mL
E.coli Top10 pcs” B- 1/5, Western blot
B- 1/5 : B-
E.coli Top10 pcs’ [ )| PC

B- S

CCo thmEBrL R MR A HIEEE http://jourhals. im. ac. en

K $EiA ; B- ; ;
hESES Q7,Q935 XEIFRIREE A XEHS  0001-6209 (2008) 04-0486-06

(Phosphatidylcholine, PC)

, B. japonicun pmtA~
18 [5]
( , S. melitoli pmtA~ pcs” ,
(VLDL) , t6l Psendomonas
2] , aeruginosa pcs” (7
(DAG) (PA) Bl , Brucella abortus
, 10 , (8] Agrobacterium tumefa-
clens %1
[4]
£EWA: (30570009); (080-095152)
: . Tel: +86-27-88661237-8066; E-mail: xgw569@hotmail.com
fE& RN (1983-), , E-mail: shirley-635@163.com

%5 H#A: 2007-09-11; &= HHEA: 2008-11-01

© HERFERMEMHARFATIESHELE http://journals. im. ac. cn



(PC) p-

J (2008) 48(4) 487

13 HEBEBBHMEE

100pg/mL LB
,  Topl0pcs ODgyy 0.6
, 1 0.5mmol/L IPTG, 4h
(B.burgdorferi  B.afzelii) (Pcs) SmL 0.9 3,
, ImL @i
[10,11] 0.5h, 15000xg 10min, 0.2
, pcs* 0.9 ,5000xg  10min
B- (EC 3.5.2.6) , :
, R 20uL
a1y 2
-60 , )
1 #pfer i (o —15: 1751035 1.5)
11 #H TLe
1.1.1 pET125  p*“85 ,
(Escherichia coli, E.coli )Top10
Invitrogen E.coli Top10 pcs’ 14 FREERIEEDN
E.coli Top10/p™°85
1.1.2 Amresco ’
: B- Abcam ; E.coli Topl10 pcs’
HRP- 1eG Novagene ; Top10/p'*°85 LB ,37 12h
Sigma 5 o hEpSe s AYRHFMTIT S WIEEE http://journals. im. aclen
; DYY-2C 1Cso ODsoo ) LB
: 1 0.5mmol/L IPTG 4h
Tanon GIS , 1 :100
1.2 E.coli Topl0 pcs* #A Top10/p'*85 & #k R4 (0~1800png/mL) 1 0.5 mmol/L
B.burgdorferi pcs (705bp) IPTG LB , 37 12h, ODsoo
pET125 DNA , , ODso )
pesF1(5 “TGAACAGGATCCATGAAAAATATCAATTT- 1Csp

GATT-39 pcsR1 (S TATATTGTCGACTTATTTCTT-
GTTTTATAAG-3 9 , PCR
BamH Sal ( ) pcs
DNA PCR 95  Smin, 95
30s, 55 30s, 72 1min, 35 ,72  5min PCR
BamH

Sal DNA p*85

02 BamH Sal ,
ptac66 ptac66
p“°85

E.coli Top10 pcs’

E.coli Top10 ,
Top10/p™°85 ,

15 AERERERSHBREDRRE

113 ” [13]

, ODgyo  0.6~0.9
Immol/L EDTA 20 25mmol/L Tris-
(pH7.0) , 20min,
0.4 0.05mol/L MgCl,
, 0 20min
4 15000xg 20min ,
Tris- ,
,4  15000xg 20min
Bradford (4]

© PERZRMEDARAATIKSHES http://journals. im. ac. cn



488

Xueli Cai et al. /Acta Microbiologica Sinica (2008) 48(4)

16 B-MELEREERYE N E

0.5mmol/L IPTG 37°C 4h,

[15] B- , 30 1
B- p- E.coli Top10 pcs”  Topl10/p™85  Topl0
, 620nm
620nm A620nm
, 1mol 4mol
B- 30
1h lpumol
(V) )
= vy (mg) p-
(U/mg)
1.7 Western blot c12 3 456
4 15 SDS-PAGE 1 ZMABTREEHIRN TLC 47
8ug Fig. 1 TLC analysis of membrane phospholipids in three E.coli
’ ) strains. C. egg phosphatidylcholine; 1,2. E.coli Top10; 3,4. Topl10/
> 100mA 90min, ptac85; 5,6. Top10 pcs™; O. spotting site; PC: phosphatidylcholine.
20mmol/L Tris-HCI(pHS.3), 140mmol/L ! 0.5mmol/L IPTG37 4h
20 I BSA e : ’
TBST(10mmol/L Tris-HCI,100mmol/L NaCl 0.1 Ee9liClop10  Topl0/ptac’s
Tween-20)4 , 10ug/mL  B- (PE) (PG) N (CL),
PC ; E.coli Topl10 pcs PE PG
© ql%biﬂﬁﬁﬂ‘fﬁgﬁ%%ﬁﬁ.ﬁﬁﬂ i‘é\iﬁi%“ﬁ http://journals. im. B E coli
, 15min, 111000 HRP- . »
Topl0 pcs
1eG oh P10 P
. CDP- (CDP-DAG)
TBST 3, 15min DAB ( 0.03 37
DAB, 0.03 H,O, 0.05mol/L Tris-HCI(pH7.6)) , . ’ .
LB , E.coli Top10 pcs

s

(HRP)
2 &
2.1 E.coli Top10 pcs* 4 i B H 1% B ik AB 7 B = i&
pET125 DNA pesF1
pesR1 , PCR BamH [
Sal pcs DNA (728bp)
BamH Sal , 705bp
pcs P85
, 5.8 kb ptac66
ptac66 p°85 E.coli Topl0
, DNA ,
E.coli Top10 pcs”  Topl0/p™“85
, E.coli Topl0 pcs’
ODsoo 0.6~0.9 , 1

Top10/ptac85
22 BIREMEFTEBERINE Ecoli Topl0 pes =
B
E.coli Topl0 ,
p"“85 bla,
E.coli Top10 pcs™  Topl10/ptac8S
B-

, E.coli Top10 pcs®  Top10/ptac85

>

10000pg/mL , E.coli
Top10/ptac85 ,

2000pg/mL

E.coli
Top10 pcs”*

>

5000pg/mL  10000pg/mL

El

© HERFERMEMHARFATIESHELE http://journals. im. ac. cn



(PC) B- J (2008) 48(4) 489
, 3 3 ,29kDa B-
, 1 0.5mmol/L IPTG 4h , 32kDa
, IPTG B-
(0~1800ug/mL) LB , , E.coli Topl10 pcs” B-
12h ODs00 ) 2 1 2 3 4
, 1800pg/mL kDa
E.coli Top10/ptac85 Top10/ 32— —
ptac85 , , 20— G
TOplO pCSJr ODyggg s
1000pg/mL , Topl0 pcs” 3 GBS R
2 s Fig. 3 Western blot of pB-lactamase. 1. B-lactamase in perip-
+ lasm of E.coli Topl0/p“°85; 2. B-lactamase in periplasm of
Topl0 pes ICso 700 E.coli Topl0 pcs’; 3. PB-lactamase in cytoplasm of E.coli
800pg/mL Top10/p™°85; 4. B-lactamase in cytoplasm of E.coli Top10 pcs’.
257 ‘ » Topl0/p™85 24
$ 20 W T p- 175
é 5 4.5 )
£ 15r B- E.coli Topl0
S +
210t | pcs B- )
2 0.5 @ E.coli Topl0 pes+ ‘
§ A Top10/ptac8s © mﬂiﬁ'ﬁxmi é—ﬂﬁﬁﬁﬂ?'ﬂ%ﬁfﬁi@ﬂ hb#%'murnals. im. ac. cn
° 100 200 400 500 600 700 800 900 1000 1200 1400 1600 1800 .
c¢(Ampicillin)/(ug/mL) ptac85 amp
pBR322 (2 pBR322 bla
2 AFEBEAMRBLER N 256
Fig. 2 Ampicillin resistance essay of E.coli Top10 pcs’and Top10/ ’ [16]
p"°85. ODggo indicated E.coli Top10 pcs and Top10/p“°85 growing at > N- 23
37  for 12 hours in LB medium containing ampicillin of different B- ,
concentrations. B' [17] B'
2.3 E.coli Top10 pcs™#f & & & P B- M B AR EG AY 75 1% N- 1 12
E.coli Topl10 pcs’ ,
, E.coli Topl0 pcs®  Topl0/p'*85 Sec ~ [®V
, B- B- E.coli Topl0 pcs”
, Top10 pcs* B-
B- 1.3x10° U/mg, Topl0/p™85 1/, B-
Top10/p™“85 B- 1/5, B-
5.8x10° U/mg, 45 , E.coli Top10 pcs”
p- p-
, p-
, (Bug) L (1) B-
, 15 SDS-PAGE ;@) B-
s B_ s

© HERFRHEDIARITATIRS HEED

http://journals. im. ac. cn



490

Xueli Cai et al. /Acta Microbiologica Sinica (2008) 48(4)

5 aB'

, E.coli Topl0
pcs” ptac85s pcs ,
pcs
CDP- ,
E.coli Topl10 pcs’
( 1)

Sec ) p-
Nesmeyanova MA

120, 21]

A. tumefaciens pmtA  pcs
, 1A%

B2 BS & ,

(7]

> © P EFRFF B R 5 B A T B S e e

50
, pH
10

(4]

, E.coli Top10 pcs”

(8]

[10]

[11]

[12]

[13]

[14]

5 % X W

Esko JD, Wermuth MM, Raetz CR.Thermolabile CDP-choline
synthetase in an animal cell mutant defective in lecithin forma-
tion. J Biol Chem, 1981, 256(14): 7388—7393.

Yao ZM, Vance DE. The active synthesis of phosphatidylcholine
is required for very low density lipoprotein secretion from rat
hepatocytes. J Biol Chem, 1988, 263(6): 2998—3004.

Exton JH. Phosphatidylcholine breakdown and signal transduc-
tion. Biochim Biophys Acta, 1994, 1212(1): 26—42.

Sohlenkamp C, Lopez-Lara IM, Geiger O. Biosynthesis of phos-
phatidylcholine in bacteria. Prog Lipid Res, 2003, 42(2):
115-162.

Minder AC, de Rudder KE, Narberhaus F, et al. Phosphatidyl-
choline levels in Bradyrhizobium japonicum membranes are
critical for an efficient symbiosis with the soybean host plant.Mol
Microbiol, 2001, 39(5): 1186—-1198.

de Rudder KE,Lopez-Lara IM, Geiger o. Inactivation of the gene
for phospholipid N-methyltransferase in Sinorhizobium meliloti:
phosphatidylcholine is required for normal growth.Mol Microbio,
2000, 37(4): 763-772.

Wilderman PJ, Vasil AL, Martin WE, et al. Pseudomonas aerugi-
nosa synthesizes phosphatidylcholine by use of the phosphati-
[dy1enolifdr §yhthaSe 2pathway. J Bacteriol, 2002, 184(17):
4792-4799.

Comerci DJ, Altabe S, de Mendoza D, et al. Brucella abortus
synthesizes phosphatidylcholine from choline provided by the
host. J. Baterial, 2006, 188(5): 1929-1934.

Wessel M, Klusener S, Godeke J, et al. Virulence of Agrobacte-
rium tumefaclens requires phosphatidylcholine in the bacterial
membrane. Mol Microbio, 2006, 62(3): 906-915.

.FIS5L K207E Borrelia

[Journal of
Wuhan University (science)], 2005, 51(S2): 233-237.
Wang X-G, Scagliotti JP, Hu LT. Phospholipid synthesis in Borre-
lia burgdorferi: BB0249 and BB0721 encod functional phos-
phatidylcholine synthase and phosphatidylglycerolphosphate
synthase proteins. Microbiology, 2004, 150: 391-397.
Marsh P. ptac-85, an E.coli vector for expression of non-fusion
proteins. Nucleic Acids Res, 1986, 14: 3603.
Nossal NG, Heppel LA. The release of enzymes by osmotic
shock from Escherichia coli in exponential phase. Biol. Chem,
1966, 241: 3055-3062.
Bradford M. A rapid and sensitive method for the quahtitation of

microgram quantities of protein utilizing the principle of pro-

© PERZRMEDARAATIKSHES http://journals. im. ac. cn



(PC) B- J (2008) 48(4) 491

tein-dye binding. Anal Biochem, 1976, 72: 248-254. [19] Pohlschroder M, Hartmann E, Hand NJ,et al. Diversity and Evo-

[15] Naomi ZYK. Simple photometric assay of B—lactamase activity. lution of protein translocation. Annu. Rev. Microbiol, 2005, 59:
Antimicromal agents and chemotherapy, 1972, 2: 356-359. 91-111.

[16] Sutcliffe JG. Nucleotide sequence of the ampicillin resistance [20] Mikhaleva NI, Golovastov VV, Zolov SN, et al. Depletion of
gene of Escherichia coli plasmid pBR322. Proc Natl Acad Sci phosphatidylethanolamine affects secretion of Escherichia coli
USA, 1978, 75: 3737-3741. alkaline phosphatase and its transcriptional expression. FEBS

[17] Koshland D,and Botstein D.Secretion of beta-lactamase re- Lett, 2001, 493(2-3): 85-90.
quires the carboxy end of the protein. Cell, 1980, 20: 749-760. [21] Anisimova EA, Badyakina AO, Vasileva NV, et al. Changes in

[18] Lee VT, Schneewind O. Protein secretion and the pathogenesis the composition of anionic membrane phospholipids influence
of bacterial infections. Genes and Development, 2001, 15: protein secretion and cell envelope biogenesis in Escherichia coli.
1725-1752. Microbiology, 2005, 74: 179—-184.

Incorporation of phosphatidylcholine into Escherichia coli membrane
affects secretion of penicillin B—lactamase

Xueli Cai, Yang Li, Wenjing Xuan, Xinguo Wang’

(Faculty of Life Sciences, Hubei University, Wuhan 430062, China)

Abstract: [Objective]To study the biological function of phosphatidylcholine in bacteria, the borrelial pcs gene was in-
serted into ptac85 plasmid. Th'gﬁqqé.Tﬁ(‘:JrowiE;I[i?;ﬂp%%Jﬁgéiﬁﬁwﬂzggﬁgé@ﬁfgter ttvplat e r‘[r}‘elllnss .g'r?ﬁa(t;{]on of the recombinant plasmid.
Phosphatidylcholine (30%) in total phospholipids was achieved when the bacterial cells were incubated in Luria-Bertani
(LB) medium supplemented with 1% choline and induced by 0.5 mmol/L isopropy-[3-D-thiogalactoside (IPTG) for 4~8
hours at 37 . [Methods] Ampicillin inhibitionof E. coli Top10 pcs” was tested at first, and then B—lactamase activity in
periplasm was examined. Finally Western blot was used to detect the amount of B—lactamase in both bacterial periplasm
and cytoplasm. [Results] Antibiotic tests showed that high concentrations of ampicillin inhibited the growth of E. coli
Top10 pcs” with an ICs, of 70~800 pug/mL. Active assays revealed that the P—lactamase activity in periplasm was only 1/5
of that for the control strain E. coli Top10/p"°85. Western blotting confirmed that the low activity of P—lactamase in E.
coli Top10 pcs” resulted from a lower amount of B—lactamase in its periplasm. [Conclusion]Our results demonstrated that
the phospatidylcholine incorporated into bacterial membrane retarded secretion of Escherichia coli penicillin f-lactamase
from cytoplasm into periplasm, which suggested that phosphatidylcholine might play a role in the regulation of protein

secretion in those bacteria able to synthesize phosphatidylcholine.
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