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access to beam time for measurements at the ESRF.

Once completed, the report should be submittedrel@cally to the User Office using the
Electronic Report Submission Application:

http://193.49.43.2:8080/smis/servlet/User Utils?start
Reports supporting requests for additional beam time

Reports can now be submitted independently of newpgsals — it is necessary simply to
indicate the number of the report(s) supportinga proposal on the proposal form.

The Review Committees reserve the right to reest proposals from groups who have not
reported on the use of beam time allocated prelyious

Reports on experimentsrelating to long term projects

Proposers awarded beam time for a long term prajectequired to submit an interim report at
the end of each year, irrespective of the numbshifs of beam time they have used.

Published papers

All users must give proper credit to ESRF staff rhers and proper mention to ESRF facilities
which were essential for the results describedny ensuing publication. Further, they are
obliged to send to the Joint ESRF/ ILL library tt@mplete reference and the abstract of all
papers appearing in print, and resulting from tbe of the ESRF.

Should you wish to make more general comments erexiperiment, please note them on the User
Evaluation Form, and send both the Report and tadugtion Form to the User Office.

Deadlinesfor submission of Experimental Reports

- 1st March for experiments carried out up uniid of the previous year;
- 1st September for experiments carried out up dawuary of the same year.

Instructionsfor preparing your Report

« fill in a separate form for each project or senémeasurements.

* type your report, in English.

« include the reference number of the proposal tackvihe report refers.
* make sure that the text, tables and figures fit the space available.

« if your work is published or is in press, you magfpr to paste in the abstract, and add full
reference details. If the abstract is in a languaiiper than English, please include an English
translation.
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Report:

Microbial resistance t@-lactams is one of the major problems facing heedtte institution, because of the
wide use of these molecules. Structural data adxteinded-spectruifirlactamases (enzymes able to cleave th
beta-lactam ring by an acylation and hydrolyticaygation catalytic mechanism) are particularly intpat for
the conception of nové@Hlactam antibiotics.

BES-1 is an atypical ESBL, which only share 47 %®ntity with CTX-M enzymes, which are the most clgse
related ESBL (Bonnet et al., 2000). BES-1 exhilits unusual high activity against the two major wide
spectrum B-lactams (ceftotaxime and ceftazidime) and a lowcsptibility to the p-lactamase inhibitor
tazobactam.

To investigate the structural features involvedthe atypical activity of BES-1, we crystallized BESand
determined its three-dimensional structure at tegwi of 1.5 A (Figure 1). Crystal structure rewaghinsights
into the structure-function relationships of BESBES-1 general structure was close to those ofrdthe
lactamases, especially a conserved dispositioheotatalytic residues (Ser70, Ser130, Glu166). NewdES-

1 also presented specificities. TRdoop located at the entrance of the active sitedraatypical positioning. In
the Q loop, Qx atoms of residues 167 to 179, which is probabiplicated in the substrate recognition, shifted
0.6 to 1.5 A in comparison with the structureBdctamases TEM-1 and CTX-M-9 (Figure 2). We aleticed



a 0.8 A shift of théd3 strand (Figure 3). On the other site of the acsite, the loop between residues 101 to 10
presented an original conformation and induced?ad 2 A shift of Alal04 away from the active sfigure

4). This important and very atypical conformatignprobably explained by the present of the resilad06,
instead Asn106 or Serl06, which are conservedterlaetamases (Figure 5). Overall, thee key elesnehthe
active site exhibited a positioning, which leaditoenlargement of the active site. This enlargerca@mtexplain
the activity of BES-1 against the bulky wide-speoti-lactams.

At last, the residue Arg220 establishes hydrogemdbawith the hydroxyl group of residues 236 and aag
with the lateral chain of Thr237 (Figure 6). Thisntormation of Thr237 could favor accommodation of
carboxylic group of cephalosporins.

This first structure of BES-1 provided very intdneg data which explain the atypical activity of 88. To
confirm, these preliminary results Arg220Ala andaR06Asn BES-1 mutants have been constructed aral ha
been analyzed by enzymatic method. The two mutadiiited a decrease of activity against wide-specf-
lactams and the mutant Arg220Ala loosed the rasistao thef-lactamase inhibitor tazobactam. We are
planning to investigate these mutants by X-rayradfion to show the structural consequences ofethes

substitutions and make the “story” complete.
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