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The new macromolecular crystallography (MX) beamlines at the National Synchrotron Light
Source II, FMX and AMX, deliver beams of unprecedented brightness, stability and versatility.
The Highly Automated MX beamline, AMX, has a flux of 4x10'2 ph/s in a fixed beam size of
5x5 pum?, and focuses on fast sample delivery and automated data collection to support projects
which require screening of a large number of specimens. The Frontier Micro-focus MX
beamline, FMX, delivers a flux of 3.5x10'? ph/s into a flexible beam spot size of 1-10 pm. The
beamline covers a wide energy range from 5-30 keV, with potential for high-energy X-ray
operation. The experimental stations, beamline automation, and data processing environment are
optimized to harness these beam properties to address difficult crystallographic problems [1]. We
will present new scientific results from the beamlines to showcase the beamline capabilities. The
raster scan with a micron-sized beam on large mosaic crystals is effective in finding a slim
volume with single diffractions to obtain a high quality dataset. This practice was instrumental in
determining structure of a bacterial RNA riboswitch [2]. Flexible beam size adjustment matching
the crystal size allowed successful S-SAD phasing from needle crystals of a G-protein chaperon
[3]. Membrane protein crystals in size of 1-5 um embedded in lipidic cubic phase can be located
through fast raster scans and multi-crystal data collection strategies are employed subsequently
to obtain a complete dataset [4]. Two serial crystallography approaches using fast raster scans
and a high viscosity extrusion injector are established at FMX [5,6]. The diffraction images are
recorded with up to the maximum detector frame rate of 750 Hz, producing a complete dataset in
minutes.
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