CHESS E-Newsletter

December 22, 2005

Contents:

1 – X-ray running calendar for 2006

2 – New $1,000 Student Thesis Prize

3 – CHESS Users’ Meeting 2006 Announcement

4 – Six ERL Science Workshops June 2006

5 – Visiting Scientists Series Continues

6 – Users in the News

7 – New Capabilities at CHESS

8 – Recent Publications from CHESS Users

1.  MARK YOUR CALENDARS 

FEBRUARY 1 – 28, 2006

CHESS Running

MAY 10 – JUNE 6, 2006 

CHESS Running

OCTOBER 4 – NOVEMBER 21, 2006 

CHESS Running

2.  NEW $1,000 STUDENT THESIS PRIZE

CHESS announces a CHESS Thesis Prize of $1,000 to be awarded to a student receiving a PhD or Masters degree in the period of 1 March 2005 to 1 March 2006. The thesis work must be based in part on data collected at the Cornell High Energy Synchrotron Source.

A letter of nomination must be submitted by the thesis supervisor by 1 March 2006. The nomination letter should summarize the importance of the thesis research and explain why it is of an outstanding nature. Since the work may be in any of the many diverse areas of research accomplished at CHESS, it is important that the explanation be clear to scientists who are not neccessarily in the field. The letter must be accompanied by student's C.V. and a list of publications, as well as near-final draft of the thesis (preferably in electronic form). The letter must also state that the student has successfully defended the thesis and passed all tests required for the degree.  

The prize winner will be notified by 1 May 2006 and asked to give an Invited Talk at the annual CHESS Users’ Meeting, June 13, 2006, at which time the award will be presented. Travel expenses will be covered by CHESS. The winner will be asked to submit a report on the research to be included in the CHESS User Newsletter.

All nominations or inquiries should be directed to Kathy Dedrick, CHESS User Administrator at kd73@cornell.edu or call (607) 255-0920.

3.  CHESS USERS MEETING 2006  

June 13, 2006.  This year the CHESS Users meeting will be a one day meeting followed by the “Scientific Potential of High Repetition-Rate, Ultra-short Pulse ERL X-ray Source” Workshop.  For more information, 

http://meetings.chess.cornell.edu/Usermeeting2006/index.htm 

4.  SIX ERL SCIENCE WORKSHOPS JUNE 2006 AT CORNELL  

For more information see http://erl.chess.cornell.edu/workshop/ 

JUNE 5-6, 2006 – FUTURE FRONTIERS IN HIGH-PRESSURE SCIENCE WITH ERL X-RAY BEAMS, Organizers:  Neil Ashcroft (Cornell), Bill Bassett (Cornell), Russ Hemley (Carnegie Institution), & Raymond Jeanloz (LBL)

JUNE 14-15, 2006 – SCIENTIFIC POTENTIAL OF HIGH REPETITION-RATE, ULTRA-SHORT PULSE ERL X-RAY SOURCE, Organizers:  Joel Brock (Cornell), Alex Gaeta (Cornell), & David Reis (University of Michigan)

JUNE 16-17, 2006 – ALMOST IMPOSSIBLE MATERIALS SCIENCE: PUSHING THE FRONTIER WITH ERL X-RAY BEAMS, Organizers:  Ernie Fontes (Cornell), Peter Abbamonte (UIUC), Darren Dale (Cornell), Qun Shen (APS), & P. James Viccaro (CARS-APS/U. Chicago) 

JUNE 19-20, 2006 – UNIQUE OPPORTUNITIES IN SOFT MATERIALS AND NANOSCIENCE WITH AN ERL, Organizers: Detlef Smilgies (Cornell), & Ron Pindak (Brookhaven Natl. Lab) 

JUNE 21-22, 2006 – ERL WORKSHOP ON FRONTIER APPLICATIONS OF X-RAY SCIENCE IN BIOLOGY, Organizers: Richard Gillilan (Cornell), Lois Pollack (Cornell), & Wah-Keat Lee (APS/ANL) 

JUNE 23-24, 2006 – ERL WORKSHOP ON NEW SCIENCE OPPORTUNITIES WITH NANOMETER-SIZED X-RAY BEAMS NANOBEAMS Organizers:  Don Bilderback (Cornell), Gene Ice (ORNL), Friso van der Veen (SLS), & Wenbing Yun (Xradia) 

5.  VISITING SCIENTISTS SERIES CONTINUES

CHESS has sponsored a campus-wide lecture series, entitled “Frontier Applications of Synchrotron Radiation” (FASR), to bring experts in the biological and environmental sciences to Cornell to inform and excite faculty, students and staff about the enormous potential of synchrotron radiation as a frontier scientific tool. Each guest lecturer spent a whole week at Cornell and was hosted by an academic department closely related to his/her work.   The first visitor, Gordon Brown (Stanford), discussed how synchrotron radiation plays a role in environmental studies.  Barbara Illman (USDA and U. Wisconson) taught about fungal mechanisms of wood decay and applying x-ray techniques to their study.  Phil Anfinrud (NIH-NIDDK) showed how proteins undergo dramatic structural changes on picosecond time scales.   John Spence (Arizona State) showed how a new technique of lensless diffractive imaging can study a laser-aligned beam of individual protein molecules.  To learn more visit http://meetings.chess.cornell.edu/Lectures/ 

6.  USERS’ IN THE NEWS

(Visit the 2005 CHESS Newsmagazine for a full story: http://www.chess.cornell.edu/pubs/2005/index.htm 
“The lifetime achievements of Michael Rossmann were celebrated during a symposium entitled “A Celebration of Structural Biology at Purdue University” held on April 9, 2005.  Rossmann, the Hanley Distinguished Professor of Biological Sciences and long-time CHESS user, is best known for solving crucial mysteries about viruses.  In 1970, he and his team of research associates used five years of research data to determine the structure of an intracellular enzyme, the protein lactate dehydrongenase, or LDH, which is vital to metabolism.”  http://news.chess.cornell.edu/index.html 
“Eddy Arnold, a member of the Center for Advanced Biotechnology and Medicine and Rutgers University Department of Chemistry and Chemical Biology, was recently featured in the Star-Ledger newspaper on December 12, 2004.  The article chronicled his crusading research in the pursuit of revolutionary AIDS drugs (DAPY compounds), which hold potential to be more effective than any present treatments for HIV, the deadly virus that causes AIDS”.  http://www.nj.com/news/ledger/index.ssf?/news/ledger/stories/1212hiv2.html 

“Many of the important proteins of unknown structure are found in cellular membranes. These proteins are difficult to crystallize, because they are not happy outside of the membrane environment and membranes are too disordered to form good crystals. Martin Caffrey, a longtime MacCHESS user, is engaged in developing an "in meso" crystallization method particularly suited to membrane proteins. In a December 2004 article in Structure, Caffrey’s group reported some promising results using specially tailored lipids to create the lipidic cubic phase required by the "in meso" method”. Search at http://www.sciencedirect.com/ 

“Roderick Mackinnon, Professor of Molecular Neurobiology and Biophysics at the Rockefeller University was awarded the Hans Neurath Award during the 19th Annual Symposium of the Protein Society, August 2005.  The award, given by the Hans Neurath Foundation, recognizes an individual who has made a recent contribution of unusual merit to basic research in the field of protein science, including the chemistry, design, folding, structure or biological function of proteins”.  http://www.proteinsociety.org/pages/page03a.htm  

“Aaron Fleet, a 2005 graduate of the Applied & Engineering Physics Department, Cornell University, received the department's W.N. Findley Prize for the best paper by a graduate student, for his article, "Observed Effects of a Changing Step-Edge Density on Thin Film Growth Dynamics", (PRL 94, 036102, 2005).  The article is based on in-situ x-ray scattering measurements of the growth of SrTiO3 films using pulsed laser deposition”. 
“High-pressure cryocooling, a new method developed by graduate student Chae Un Kim and his advisor, Sol Gruner, Director of CHESS and Professor of Physics at Cornell University, has been successfully used to prepare protein crystals for diffraction analysis. Cryocooling, which is normally required to mitigate radiation damage during x-ray exposure, involves trial-and-error selection of cryoprotectant additives and invariably degrades the quality of the diffraction”.  http://journals.iucr.org/d/issues/2005/07/00/issconts.html 

7.  NEW CAPABILITIES AT CHESS

Our x-ray facilities are in a constant state of improvement and growth.  Users may be able to take advantage of the following improvements and additions.  Our latest 2005 news magazine has more details at . http://www.chess.cornell.edu/pubs/2005/index.htm
D-LINE:  The distance between sample and detector can now be as great as 1.8 meters, so that 100 nanometer details can be studied.  The station can now run routinely up to 30 keV with a new set of multilayer optics.

AREA DETECTORS:  Two new 1024x1024 CCD area detectors, built by the Gruner lab, can be used for small-angle and other image collection experiments.

F-LINE: A tapered-glass capillary collimator focuses the beam down to 18 microns at the F1 station – very useful to small crystal data collection.  Both F1 and F2 have new 1-meter long vertical focusing mirrors, improving the x-ray intensity at both stations.  F2 will soon have a new helium flight path that should improve the x-ray intensity at low energies – down to 7 keV.

VORTEX DETECTORS:  Two new high-speed silicon energy dispersive detectors let users collect fluorescence data at very high-count rates.

C-LINE: A new (220) silicon crystal achieves a higher energy resolution for inelastic and edge-sensitive data collection.

MULTILAYER OPTICS:  Innovative new optics provide improved x-ray flux and energy range at many stations. 

8. SELECTED PUBLICATIONS AND PRESENTATIONS FROM CHESS USERS 

Users: please let us know about publications, awards, thesis projects, presentations, etc., using CHESS data (some links may require a subscription).  We like to boast about you - and need to reply to funding agency demands! 

“Structure of the mid-region of tropomyosin:  Bending and binding sites for actin,”Jerry H. Brown, Zhaocai Zhou, Ludmilla Reshetnikova, Howard Robinson, Rama D. Yammani, Larry S. Tobacman and Carolyn Cohen, PNAS, 10.1073/pnas.0509269102, (December 19, 2005). Search at http://www.pnas.org/  

“A view of consecutive binding events from structures of tetrameric endonuclease SfiI bound to DNA,” Eva Scheuring Vanamee, Hector Viadiu, Rebecca Kucera, Lydia Dorner, Stephen Picone, Ira Schildkraut and Aneel K. Aggarwal, EMBO Journal 24, 4198-4208 (07 Dec 2005). http://embojournal.npgjournals.com/cgi/content/abstract/24/23/4198 

“Structure of the light chain-binding domain of myosin V,” Terrak M, Rebowski G, Lu RC, Grabarek Z, Dominguez R, PNAS 2005 102:12718-12723. Search at http://www.pnas.org/   

“Energy recovery LINAC:  A next generation source for inelastic X-ray scattering,” K.D. Finkelstein, I.V. Bazarov, M. Liepe, Q. Shen, D. Bilderback, S. Gruner and A. Kazimirov, Journal of Physics and Chemistry of Solids, 66:12, 2310-2312. Search at http://www.sciencedirect.com/
“Structure of the KvAP voltage-dependent K+ channel and its dependence on the lipid membrane,” Seok-Yong Lee, Alice Lee, Jiayun Chen and Roderick MacKinnon, PNAS 2005, 102:43, 15441-15446.  Search at http://www.pnas.org/ 

“High-pressure cooling of protein crystals without cryoprotectants,” C.U. Kim, R. Kapfer and S.M. Gruner, Acta Cryst. (2005), D61, 881-890.  http://journals.iucr.org/d/issues/2005/07/00/issconts.html 

“Crystallization and X-ray diffraction analysis of the Trp-amber editing site of hepatitis delta virus (+)RNA: a case of rational design,” C. MacElrevey and J.E. Wedekind, Acta Cryst. (2005) F61, 1049-1053.  http://journals.iucr.org/f/issues/2005/12/00/pu5110/index.html  

“Production, purification, crystallization and preliminary X-ray structural studies of adeno-associated virus serotype 5,” M. DiMattia, L. Govindasamy, H.C. Levy, B. Gurda-whitaker, A. Kalina, E. Kohlbrenner, J.A. Chiorini, R. McKenna, N. Muzyczka, S. Zolotukhin and M. Agbandje-McKenna, Acta Cryst. (2005). F61, 917-921.  http://journals.iucr.org/f/issues/2005/10/00/pu5097/index.html 

“Effective liquid metal-silicate mixing upon shock by power-law droplet size scaling in Richtmyer-Meshkov like perturbations,” O. Tschauner, M.J. Willis, P.D. Asimow, T.J.Ahrens. LPI Contributions 1234, 1802, (2005) http://www.lpi.usra.edu/meetings/lpsc2005/pdf/1802.pdf  

“In-situ Pressure Raman spectroscopy and mechanical stability of superhard boron suboxide (B6O),” Z. Wang, Y. Zhao, P. Lazor, H. Annersten and S. K. Saxena, Applied Physics Letters, 86,041911-1 (2005).  Search at http://scitation.aip.org/  

“Confocal X-ray Fluorescence (XRF) Microscopy:  A New Technique for the Nondestructive Compositional Depth Profiling of Paintings”, Arthur R. Woll, Donald H. Bilderback, Sol Gruner, Ning Gao, Rong Huang, Christina Bisulca and Jennifer Mass, 002.5 Materials Research Society Proceedings, Fall 2004.

http://www.chess.cornell.edu/pubs/2005/index.htm
