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domain (FlhBc). Homologues of FIhB were found in all bacterial type
III secretion systems. The sequence of the protein is highly conserved
suggesting that the protein function is also similar.

We have investigated complementation properties of FlhB
from Aquifex aeolicus to FIhB from Salmonella typhimurium. flhB
gene in Salmonella was substituted by flhB of A. aeolicus or by
chimera fIhB composed of different parts from 4. aeolicus flhB and
S. typhimurium flhB. Such mutants were tested for motility. All
mutants showed motility although weaker than wild cells. We have
found that some mutations in C-terminal part of FIhB resulted in
enhanced motility. To explain results obtained we have determined
FlhBc structures from both organisms: S. typhimurium and A.
aeolicus. Comparison of the structures gives us new ideas about
functional mechanism of F1hB.
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The crystal structure of the first endolytic peptidoglycan lytic
transglycosylase MItE from Escherichia coli is reported herein. The
degradative activity of this enzyme initiates the process of cell wall
recycling, which is an integral event in the bacterial existence. The
structure sheds light on how MItE recognizes its substrate, the cell wall
peptidoglycan. It also explains the ability of this endolytic enzyme to
cleave in the middle of the peptidoglycan chains. Furthermore, the
structure reveals how the enzyme is sequestered on the inner leaflet of
the outer membrane.

[1] C. Artola-Recolons, C. Carrasco-Lopez, L.I. Llarrull, M. Kumarasiri, E.
Lastochkin, I. Martinez de Ilarduya, K. Meindl, 1. Uson, S. Mobashery, J.A.
Hermoso, Biochemistry 2011, 50, 2384-2386.
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Bacterial conjugation is a major mechanism of the horizontal
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gene transfer (HGT) in bacteria and thus an important component
of bacterial evolution. It provides a route for the rapid acquisition of
new genetic information and contributes to the spread of antibiotic
resistance [1]. The latter is becoming a primary threat to human health,
since currently 70% of all hospital acquired infections are resistant to
at least one antibiotic, and antibiotic resistance to at least one drug
has been reported for every major strain of pathogenic bacteria [2].
Whilst the plasmid conjugation in Gram-negative (G-) bacteria has
been studied in detail, the corresponding process in Gram-positive
(G+) bacteria is poorly understood at the molecular level [3]. Among
them, the G+ bacterium Streptococcus pneumoniae is responsible for
nearly 2 000 000 human deaths annually, and this figure represents
only 15-20% of the people infected [4]. Thus, understanding HGT
in pneumococcus and related bacteria may help in controlling the
spread of medically important antibiotic resistance [5]. Progress in the
expression, purification, crystallization and structural characterization
of key proteins of the conjugative process in S. pneumoniae will be
presented.

[1] F. Baquero, Nat. Rev. Microbiol. 2004, 2, 510-518. [2] A.E. Clatworthy,
E. Pierson, D.T. Hung, Nat. Chem. Biol. 2007, 3, 541-548. [3] E. Grohmann,
G. Muth, M. Espinosa, Microbiol. Mol. Biol. Rev. 2003, 67, 277-301. [4] L.A.
Mandell, R.G. Wunderink, A. Anzueto, J.G. Bartlett, et al. Clin. Infect. Dis.
2007, 44 (2), S27-S72. [5] R.L. Woodbury, K.A. Klammer, Y. Xiong, T. Bailiff,
et al. Antimicrob. Agents Chemother. 2008, 52, 1140-1143.
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Most bacteria synthesize fatty acids using a discrete and highly
conserved group of enzymes that each carry out a single reaction.
Among them is enoyl-ACP reductase (or ENR) which catalyzes the
last step in each elongation cycle. It is considered as an attractive target
for new antibiotics since it is an essential enzyme and the fatty acid
synthesis machinery in human is quite different. Some pathogens such
as Enterococcus faecalis, Bacillus subtilis, Pseudomonas aeruginosa
have more than one ENR. There have been a number of crystal
structures reported from various pathogens: some with an inhibitor and
the cofactor (either NADP or NAD), some without either the cofactor or
an inhibitor. The overall structures, including the active sites, are quite
similar to one another in the case of the ternary complexes, and they are
all found as a homo-tetramer in the crystal. The apo structures are also
found as a homo-tetramer with the substrate and the cofactor binding
domains mostly disordered. However, the recent studies include an
apo ENR in a homo-dimeric form, and also in a homo-tetramer but
with different arrangement from what was observed earlier. Detailed
analysis and its implication will be presented.

This work was supported by grants from the Functional Proteomics
Center, the 21C Frontier Research & Development Program of the
Korea Ministry of Science and Technology, and the Korea Institute of
Science and Technology Institutional Program.
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The Haemophilus influenzae HMW1 adhesin is an N-linked
glycoprotein that mediates adherence to respiratory epithelium, an
essential early step in the pathogenesis of H. influenzae disease. HMW 1
is glycosylated by HMW1C, a novel glycosyltransferase in the GT41
family that creates N-glycosidic linkages with glucose and galactose
at asparagine residues and di-glucose linkages at sites of glucose
modification. Here we report the crystal structure of Actinobacillus
pleuropneumoniae HMW1C (ApHMW1C), a functional homolog of
HMWI1C. The structure of ApHMW1C contains an N-terminal all a-
domain (AAD) fold and a C-terminal GT-B fold with two Rossmann-
like domains and lacks the tetratricopeptide repeat fold characteristic
of the GT41 family. The GT-B fold harbors the binding site for UDP-
hexose, and the interface of the AAD fold and the GT-B fold forms
a unique groove with potential to accommodate the acceptor protein.
Structure-based functional analyses demonstrated that the HMWI1C
protein shares the same structure as ApHMW 1C and provided insights
into the mechanism of HMW1C glycosylation of HMW1.

This work was supported by NIH grant A1068943 to H.J.Y. and the
Robert A. Welch Foundation grant E-1616.
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In spite of the availability of effective chemotherapy and
Bacille-Calmette-Guerin ~ (BCG) vaccine, tuberculosis remains a
widespread fatal infection world-wide. Many factors such as, human
immunodeficiency virus (HIV) co-infection, drug resistance, lack of
patient compliance with chemotherapy, delay in diagnosis, variable
efficacy of BCG vaccine among others contribute to the mortality due
to tuberculosis.

New advances in understanding the biology of Mycobacterium
tuberculosis (Mtb) and availability of functional genomic tools, such
as microarray and proteomics, in combination with modern approaches

have not resulted in new drug in the past 30 yr. The problem is
compounded by the appearance and persistence of resistance strains.
Therefore, there is an urgent need to identify new drug targets in
Mycobacteria leading to new drugs. In general, gene products involved
in mycobacterial metabolism, persistence, transcription, cell wall
synthesis and virulence could be possible and atractive targets for the
development of new drugs.

The completion of the Mth genome sequence allowed the
identification of genes that were predicted to encode enzymes for most
central metabolic pathways, however no fructose 1,6 -bisphosphatase
was assigned. In a previous study, we had identified Rv/099c to encode
this missing link [1], showing that Rv/099c¢ encodes a major FBPase
in M. tuberculosis. The corresponding gene has been shown to be
attenuated in vivo in a Transposon Site Hybridization screen (TraSH)
[2] which makes Mtb FBPase an attractive drug target.

Wehave previously reported the cloning, expression and purification
tohomogeneity ofthe purified enzyme and present the initial biochemical
characterization [3]. MtFBPase displayed Michaelis-Menten kinetics
for the substrate fructose 1, 6-bisphosphate. Further characterization of
the enzyme has shown that FBPase activity is absolutely dependent on
the divalent cations Magnesium or Manganese, where replacing with
other bivalent metal ions resulted in loss of activity..

Mtb FBPase has been crystallized in the apo form by hanging-
drop vapour diffusion method. Crystals diffracted to a resolution of
2.7A and belonged to the hexagonal space group P6,22, with unit-cell
parameters a=b= 131.3, c=143.2A. The structure has been solved by
molecular replacement using E. coli GlpX as a probe (PDBID: 3d1r)
[4]. The structure of the GlpX-F6P complex has also been solved and
both structures have been refined. Structural results can be related to
the other available structures of class I FBPases.

[1] E. Movahedzadeh,S.C. Rison et al.. Microbiology 2004, 150, 3499-3505. [2]
C.M. Sassetti, E.J. Rubin. Proc Natl. Acad. Sci. USA 2003, 100, 12989-12994.
[3] H.J. Gutka, K. Rukseree, P.R. Wheeler, S.G. Franzblau, F. Movahedzadeh
Applied Biochem Biotech. 2011 in Press. [4] H.J. Gutka, S.G. Franzblau, F.
Movahedzadeh, C. Abad-Zapatero. Acta Cryst. F 2011 in press.
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The wide utilization of biocides for different purposes, including
toothpastes, soaps, house-hold compounds surfaces’ disinfectants
and even their use as additives of different materials to avoid their
colonization by micro-organisms, poses a concern on the impact of
these compounds on natural bacterial populations. In recent years,
the possibility that widely-used biocides might co-select for antibiotic
resistance has been suggested to pose a potential risk to the successful
treatment of infectious diseases. In vitro experiments have shown that
exposure of bacterial populations to certain biocides, such as triclosan,
indeed leads to selection for mutants with reduced susceptibility to
antibiotics. On most occasions this resistance has been acquired as a
consequence of the stable de-repression of MDR efflux pumps.

We have explored the possibility that the widely used biocide
triclosan might induce antibiotic resistance using as a model the
opportunistic pathogen Stenotrophomonas maltophilia. Biochemical,
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