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OnpC GRNYGVVYDVTSWTDVLPEFGGDT. YGSDNFHQQRGNGFATYRNTDFFGLVDGLNF AVQY 170

Consensgrn g yd  td pefgod d4f r gatyrn ffg daln  ay
OmpF  LGRNER......ovvvsnns DTARRSNGDGVGGSISYEYEG. . FGIVGAYGAADRTNLQE 223
PhOE  QGRNEN.........venns RDVKKQNGDGFGTSLTYDFGGSDFAISGAYTNSDRTNEQN 218
OmpC  QGRNGNPSGEGFTSGVT AL ITYDYEG. .FGIGGAISSSERTDAQN 228
Consensugkn ngdggs v g figa e q

OnpF + AQPLGNGKKAEQUATGLRYDANNIYLAANYGETRNATP ITNKF TNTSGFANRTQDVLLY 282
PhoE +LOSRGTGKRAEAVATGLRYDANNIYLATF¥SETRRNTPIT. . ...\ GGFANRTQNFEAV 27
OmpC TAAYIGNGDRAETYTGGLKYDANNIYLAAQYTQTYNATRVG. .. . SLGVANRAQNFEAW 283
Consensus g g ae glkydanniyla vy t ¢ @ ank q v

CrpF AQYQFDFGLRPSIAYTKSKARDV, EGIGDVDLVNYFEVGATYYFNRNNS TYVDY IINQID 341
FhoE AQYQFDFGLRPSLGYVLSRGRDI.EGIGDEDLYNY IDVGATYYFNRNNS AFVDYRINQLD 330
CropC AQYQFDFGLRPSLAYLQSRGRNLGRGYDDED ILKYVDVGATYYFNRNNS TYVDYRINLLD 343
Consensagygfdfglrps y sk k g aa ¥y vgatyyinkoms vdy in d

CpF %D, . . NKLGVGEDDTVAVGIVYQ 361
PhoE %D, . .NKLNINNDD IVAVGNTYQ s
QupC DNQFTRDAGINTDNIVALGLVYQ 366
Consensus d vag yq

3 ABGHTE K12 MG1655 EitksMEFLER OmpC,
OmpF 71 PhoE #y— 4 £ i 53 47

4 B #

FURT, KM FTF T8 0 T 250 32 BIDF 5 8 1 s B )2
AN, T 20 07 A 45 KB AT TR B B 1A 4 ok T T IR 1Y
HI A F PO A BT ARSI ok T E fE
L ASEE RS R 8 B 5T K R AL R
FI A58, R sR 9 AR B 98 SMIRAL AR 1 A S L
BRI A TN RE LA B AMBFL B (A 45 M AR Ak, T 43 ik
KT B Bt 24 ML I i LA AR AT 2 4 I 0 5 14 A
FFT

£ % X #:

[1] Cascales E,Buchanan S K,Duche D,et al.Colicin biology
[J].Microbiol Mol Biol Rev,2007,71(1):158-229.

[2] Nikaido H,Vaara M.Molecular basis of bacterial outer
membrane permeability[J].Microbiol Rev,1985.49(1):1-
32.

[3] Bekhit A,Fukamachi T,Saito H,et al.The role of OmpC
and OmpF in acidic resistance in Escherichia coli[J].Bi-
ol Pharm Bull,2011,34(3):330-334.

[4] Queralt-Martin M,Garcia-Gimenez E,Mafe S,et al.Diva-
lent cations reduce the pH sensitivity of OmpF channel
inducing the pK(a)shift of key acidic residues[J]. Phys
Chem Chem Phys,2010,13(2):563-569.

[5] Nikaido H.Molecular basis of bacterial outer membrane
permeability revisited[J].Microbiol Mol Biol Rev,2003,
67(4):593-656.

[6] Fourel D,Hikita C,Bolla J M,et al. Characterization of

ompF domains involved in Escherichia coli K-12 sensi-
tivity to colicins A and N[J].J Bacteriol,1990,172(10):
3675-3680.

[7] Pages J M,James C E,Winterhalter M.The porin and the
permeating antibiotic: a selective diffusion barrier in
Gram-negative bacteria[J]. Nat Rev Microbiol,2008, 6
(12):893-903.

[8] Bredin J,Simonet V,Iyer R,et al.Colicins,spermine and
cephalosporins:a competitive interaction with the OmpF
eyelet[J].Biochem J,2003,376(Pt 1):245-252.

[9] Weiss M S,Abele U,Weckesser J,et al.Molecular archi-
tecture and electrostatic properties of a bacterial porin
[J].Science,1991,254(5038):1627-1630.

[10] Weiss M S,Schulz GE.Structure of porin refined at 1. 8

A resolution[J].J Mol Biol,1992227(2):493-509.

[11] Cowan S W,Schirmer T,Rummel G,et al.Crystal struc-
tures explain functional properties of two E.coli porins
[J].Nature,1992,358(6389):727-733.

[12] Pezeshki S,Chimerel C,Bessonov A N,et al. Under-
standing ion conductance on a molecular level:an all-
atom modeling of the bacterial porin OmpF[J].Biophys
J,2009,97(7):1898-1906.

[13] Schulz G E.The structure of bacterial outer membrane
proteins[J].Biochim Biophys Acta,2002,1565(2):308-
317.

[14] Cowan S W,Garavito R M,Jansonius J N,et al. The
structure of OmpF porin in a tetragonal crystal form
[J].Structure,1995,3(10):1041-1050.

[15] Kefala G,Ahn C,Krupa M,et al.Structures of the OmpF
porin crystallized in the presence of foscholine-12[J].
Protein Sci,2010,19(5):1117-1125.

[16] Dhakshnamoorthy B,Raychaudhury S,Blachowicz L,et
al. Cation-selective pathway of OmpF porin revealed
by anomalous X-ray diffraction[J].]J Mol Biol,2009,
396(2):293-300.

[17] Bainbridge G,Armstrong G A,Dover L G,et al. Dis-
placement of OmpF loop 3 is not required for the
membrane translocation of colicins N and A in vivo
[J].FEBS Lett,1998,432(3):117-122.

[18] Koebnik R,Locher K P, Van Gelder P. Structure and
function of bacterial outer membrane proteins:barrels in
a nutshell[J].Mol Microbiol,2000,37(2):239-253.

[19] Jeanteur D,Lakey J H,Pattus F.The bacterial porin su-



%25 8% 14

REFF KA R IMNEER G OmpF 25T 708t & 9

[20]

[21]

perfamily:sequence alignment and structure prediction
[J]-Mol Microbiol,1991,5(9):2153-2164.

Phale P S, Philippsen A, Widmer C, et al. Role of
charged residues at the OmpF porin channel constric-
tion probed by mutagenesis and simulation[J]. Bio-
chemistry,2001,40(21):6319-6325.

Yamashita E,Zhalnina M V,Zakharov S D,et al.Crystal
structures of the OmpF porin: function in a colicin
translocon[J].EMBO J,2008,27(15):2171-2180.

Bolla J M,Lazdunski C,Pages J M.The assembly of the
major outer membrane protein OmpF of Escherichia
coli depends on lipid synthesis[J]. EMBO J,1988,7
(11):3595-3599.

(23]

[24]

[25]

Ried G,Hindennach I,Henning U.Role of lipopolysac-
charide in assembly of Escherichia coli outer mem-
brane proteins OmpA,OmpC,and OmpF[J].J Bacteriol,
1990,172(10):6048-6053.

Yu F,Mizushima S. Roles of lipopolysaccharide and
outer membrane protein OmpC of Escherichia coli K-
12 in the receptor function for bacteriophage T4[J].J
Bacteriol,1982,151(2):718-722.

Hagge S O,de Cock H,Gutsmann T,et al.Pore forma-
tion and function of phosphoporin PhoE of Escherichia
coli are determined by the core sugar moiety of
lipopolysaccharide[J].J Biol Chem, 2002,277 (37):
34247-34253.

Progresses on Structure of Outer Membrane Protein OmpF from Escherichia Coli

ZHAO Zhi-ping' , NIE Xin' | LI Zai-xin' , ZHANG Zhi' , XIE Wan-ru' , WANG Yi-jun’

(1. School of Chemical and Pharmacentical Engineering, Sichuan University of Science & Engineering,

Zigong 643000, China; 2. School of Biotechnology Engineering of Chongging University, Chongging 400044, China)

Abstract; OmpF is the one of the most important outer membrane proteins of Escherichia coli. The ion channel formed

by OmpF is the main passage for substance exchange of Escherichia coli with the environment, which allows hydrophilic sol-

utes with molecular mass up to 600 Da across the outer membrane. OmpkF plays crucial roles in the drug resistance, anti-acid-

ic resistance and anti-osmotic pressure of Escherichia coli, which is closely related with the structure of OmpF. The present

review describes the structure properties of the outer membrane protein OmpF and its component Loop 3.

Key words; Escherichia coli; outer membrane protein; OmpF'; Loop 3





