Highlights and Project Status for year ending March 2001

· Toxicological Applications of XAS. This new initiative uses XAS and imaging to study the toxic effects and possible amelioration of select metals and metalloids (e.g. As, Se, Hg). Two papers were published this evaluation year, one being chosen for the cover feature of the journal Chemical Research in Toxicology (this journal is among the most highly regarded in the field of Toxicology). We anticipate submitting a research proposal to the NIH for the October 2001 deadline.

· XAS Imaging at the Sulfur K-edge. Major technical difficulties were overcome and 15 µm resolution imaging at the sulfur K-edge was achieved. Single plant cells (onion) were observed, with clear resolution of the cell cytosol and central vacuole. These experiments allowed us to determine for the first time the localization of the sulfoxide alliin within the cell. This experiment used a prototype tapered copper metal capillary developed by Hirsch Scientific. We anticipate that a resolution of 4 µm will be achieved this year using a new rhodium tapered capillary optic.

· Hard X-ray XAS Imaging. Development of XAS imaging at the Se K-edge was continued using tapered metal capillaries on beamline 9-3. 5 µm resolution of Se in plant tissues was achieved, and we anticipate close to 1 µm resolution will be available within a year.

· XAS Imaging Software. New software for imaging was developed and deployed on beamlines 9-3, 6-2 and 11-2. This new software employs an X Windows GUI with adjustable false-color mapping of the images, and a separate data collector program. The collector program is fully asynchronous and scans three axes, typically ev, x and y. The software is robust and sufficiently user-friendly to be used by novice imaging users (the MES group) on BL11-2 without significant problems.

· Sulfur XAS of Intact Tissues. Direct observation of osmotic shock induced taurine biosynthesis in living mammalian cell cultures. This is a major milestone in our work, providing important new information about the nature of the mammalian osmotic shock response, and demonstrating feasibility of sulfur XAS measurements on living cells.  

· Molybdenum Enzymes. Preeminent authority of XAS of molybdenum enzymes, at the center of the on-going controversy about the nature of the active site in DMSO reductase. Current systems being studied include sulfite oxidase, DMSO reductase, DMS oxidase, trimethylamine N-oxide reductase and selenate reductase.

· Independent funding. PI on NIH grant to study sulfur speciation in whole cells, now in year 3. Includes work on sulfur bacteria, mammalian cell cultures (above) and preliminary sulfur XAS imaging (above).

· Publications. Seventeen papers were submitted to primary scientific journals during the period May 1 2000 ­ April 30 2001. Of these, nine are published, four have been accepted, and four papers are currently at various stages of peer-review.

· EXAFSPAK. The XAS analysis package EXAFSPAK was ported to the Microsoft Windows Operating system. We now offer EXAFSPAK on Open VMS (VAX and Alpha), Tru64 UNIX, Linux and Windows.

