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The ultimate goal remains atomic-resolution imaging of
macromolecules without the need to grow large crystals
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Gas dynamic virtual nozzles aerosolised carboxysomes for

introduction to the focal region through an aerodynamic lens
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We achieved sufficiently low photon background for carboxysome
measurements at the AMO instrument, LCLS
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The CFEL data reduction pipeline is divided into online, offline and

offsite stages
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The Single Particle Imaging initiative of LCLS has facilitated recent
experiments in which Uppsala and DESY are major players
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Pre-SPI results
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MS2 virus aerosolised using electrospray at AMO highlight the
importance of controlling background levels
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LCLS is used to solve difficult to crystallise and radiation sensitive
proteins, and for time resolved structural dynamics
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Single frame diffraction from Photosystem-ll diffraction at LCLS
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Merging intensities in 3D reveals continuous diffraction beyond
the Bragg peak resolution
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The 3D intensity distribution resembles single molecule diffraction
to the edge of the detector, with Bragg peaks in the core

Resolution is improved by treating the continuous diffraction as
single particle data
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Bragg and continuous

(3.5 A)

Number of molecules per shot: | pm’ x 4/ (9.2 x 10* A%) = 4 x10°
Resolution not limited by the crystal just detector extent and shots
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Improved diffraction sampling — more refable structure determination
— potential for model free phasing



Resolution is improved by treating the continuous diffraction as

single particle data

Bragg and continuous
(3.5 A)
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Continuous diffraction signal goes to even higher resolution
using improved sample delivery to reduce background
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(MFX, fixed target at 120 Hz)
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