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Figure 1. Solution Structure of α-Actinin-2 and the NEECK Mutant Derived from SAXS. (A) Experimental 

SAXS data of WT (black) and the NEECK mutant (green) of α-actinin-2. SAXS curves are computed from 

a rigid-body (RB) model for WT (gray) and NEECK (black). The logarithm of scattering intensity (I) is plotted 

as a function of the momentum transfers (s, in reciprocal Angstroms). Successive curves are displaced by 

one better visualization. Distance distribution functions (inset) P(r) for WT and NEECK assume slightly 

different shapes. RB modeling fits the experimental WT data with discrepancy 1.25 (gray line) and 

experimental NEECK data with dic 1.14 (dashed black line). The fit discrepancy for NEECK increased to 

1.32, assuming a helical neck (solid black line). (B) Characterization of hydrodynamic properties of α-actinin 

WT and the NEECK mutant by SEC-MALLS. The lines across the protein elution volume show the 

molecular masses (MWs) of proteins. SEC-MALLS shows that NEECK has the same molecular weight as 

WT α-actinin-2 but a higher Stokes radius Rs (inset; data are represented as mean ± SD of three 

experiments), corroborating the open conformation for NEECK suggested by SAXS (C). AU, arbitrary units. 

(C) RB model of NEECK in solvent-accessible surface representation. The neck region was modeled as a 

flexible linker between the rigid bodies of ABD and rod, with no contact restraint. 
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Figure 2. Structure of the protease-resistant core of human UMOD. (A) Overall UMODpXR architecture, 

with molecule A colored as in Fig. 3.9 and molecule B in green. N-glycans and Cys are depicted in a ball-

and-stick representation. (Right) Possible orientation relative to the plasma membrane due to GPI 

anchoring is depicted. (B) Close-up view of EGF IV and its connection to ZP-N. An anomalous difference 

map calculated with Bijvoet differences collected at λ = 1.8 Å and contoured at 3.5 σ is shown as a yellow 

mesh. 
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Figure 3.  A) Virtual slice of the reconstructed tomogram showing 3 E. huxleyi cells. Immature coccoliths and 

calcium-rich bodies are marked by arrowheads and arrows, respectively. B) Segmented volume of a tomogram with 

the nucleus in red, the chloroplast in yellow, the intracellular coccolith in violet and the calcium-rich bodies in green. 

C) Soft X-ray projections recorded below the Ca L3 edge (top), at the edge (middle) and the absorption difference 

(bottom). D & E) XANES spectra at the Ca L3,2 edge of the different features shown in D. Scale bars: 1 µm  

 

 

Figure 4. On the left, a view of the substrate pocket (in red) of the bacterial HSS crystal structure. On the 

right, a schematic drawing of the different moieties of the substrate binding pocket, including the “Side 

pocket” that is only observed in bacterial HSS. 
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Figure 5. Diffraction image visualization features offered by dViewer version 1.6.0. Top: dViewer can display 
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images in groups and for each data set permits the display of multiple merged images to improve 

visualization where very fine sliced data has been recorded. . An image slider allows the full data set to be 

conveniently navigated by the user while assessing diffraction quality and the presence of any pathology. 

Middle: the independence of PAD detector pixels can give rise to very small diffraction spots that are hard 

to pick out visually when manually inspecting an image. The spot highlighter tool applies a blurring function 

to the image display to make the reciprocal lattice more easily visible. Bottom: Navigation into the detail of 

an image has been improved through the provision of Google-style zooming capability. 

 

Figure 6. Indexing using libcrystfel: Karabo provides the device servers and empty devices for distributed 
computing. A simulated SFX data processing pipeline was set up and crystal diffraction pattern indexing 
was implemented in the compute method using libcrystfel functions. 
 
 

Figure 7. Essentially linear speed up in image indexing from the use of up to 80 CPU cores. 
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Figure 8. X-ray microscopy images at three different focal 

planes (235, 204 and 199) from a 3D stack of images obtained 

from an Hek293 cell. Correlative fluorescence image (2) labeled 

with two different markers for autophagosomes, namely RFP-

Atg9 (red) and GFP-LC3 (green). The labeled structures can be 

found in the X-ray slices enabling a 3D rendering of the different 

organelles (schematic at right). The green organelles tagged by 

LC3 reflect organelles known as omegasomes, and the X-ray 

microscopy data suggest that multiple omegasomes can arise 

from the same endoplasmic reticulum subdomain. (from Duke 

et al. Ultramicroscopy 143:77 (2014). 

 

 

 

 

Figure 9. X-ray microscopy images of nuclear membrane budding structures (yellow box in A, D’’’) plus 

schematic model of the budding process. From Hagen et al. Cell 163:1692 (2015). 
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Figure 10. Cytoplasm from a mammalian cell processed by the conventional tomography approach (d), 

and by the new approach accounting for the depth of focus (l). 

 

Figure 11. Implementation of HyperFlask in SelecT Compact system. a. reflection onto the gripper sensor; 
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Figure 12. (A) MultiBacMam system is shown schematically. MulitBacbMam follows the logic of the 

MultiBac system for multigene insertion into a baculoviral genome which has been customized for efficient 

transduction of mammalian cells. Composite baculoirus is generated and amplified in insect cells and then 

applied to established or primary mammalian cells (right, top). (B) The striking gain of transduction efficacy 

by MultiBacMam (right) is shown as compared to conventional plasmid transfection (left). 


