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EMBL@PETRAIII MX Beamlines 

P13 
4-15 keV, 

30 µm focus 
10 µm mini-beam option  

P14  
 

6-25 [35] keV 
4 x 5 µm focus 

Large top-hat parallel beam option  



Persistently installed Mini-Kappa heads  
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P13/MD2 P14/MD3 



Measured sphere of confusion 

•  MD2 – 2.5 µm with Kappa open, 0.95 µm without Kappa 

•  MD3 – 0.20 µm independent on the Kappa pose 
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•  off-center component: 50 nm 
•  rmsd from ideal: 16 nm 

 
 
 



Shutterless helical scans - 4D scans  
on µ-sized needles with MD3 
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3x3x100 µm crystal  
Structure solved at 1.7 Å resolution 

 



Kappa in MxCuBE  



Centering corrections  
(Brockhauser et al, 2011) 

accuracy  ~ 20 µm   



Queued multi-orientation data collections in 
MxCuBE 



Goniometric calcs 

13 standard alignments 
 
 
 
HKLs – direction to align with the spindle 
Del – closest possible angle HKL to spindle 
Kap, Phi – alignment angles 
HKLb – directions to align with the spindle-beam plane at Omega=Omg  



•  200 kDa 
•   6 Å anomalous data   
      6 keV (DCM de-tune) 

4 κ-settings 
•  >60 sulphur positions - 

4 x 360 
1 x 360 

1 x 360 

Santos K.F., Jovin S.M., Pena V., Luhrmann R., Wahl M.C.  
Structural basis for functional cooperation between tandem helicase 
cassettes in Brr2-mediated remodeling of the spliceosome. 



Anisotropic anomalous scattering with vertical spindle 

•  Se K edge fluorescence scans of orthorhombic FAE 
crystal, 64 SeMets/Unit cell at different Omega angles  

 U. Zander and D. De Sanctis 
 
 

Schiltz & Bricogne, 2008 



Low energies at P13 

DECTRIS Pilatus 6MF with calibration tables for low energies 
Helium cone  
Pseudo 2Θ-arm 



!
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Serial Synchrotron Crystallography (SSX) 

•  30000 frames collected via series of parallel helical scans 
     ± 60° rotation per line 
•  Each point exposed to the dose limit 
•  Processing by CRYSTFEL (White 2012, localization) 
    and XDS integration  
•  80 crystals contributed to final data set 
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Automated multi-(µ)-crystal data collection 

Zander, Bourenkov, Popov, …,  Leonard (2015) 

mesh alignment 
to the xy scan plane 

spindle 

beam xy scan 



Cathepsin B crystal suspension in aligned cryoloop 
viewed with P14 on-axis microscope 

15 
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Matching the beam to the crystal 
Unfocused – Hor/Ver focused – Double focused  

5 to 500 µm in 20 seconds 
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Matching the beam to the crystal 
Unfocused – Hor/Ver focused – Double focused  

5 to 500 µm in 20 seconds 



Matching crystals to the beam 
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Very large unit cells 

 
•  Longest primitive cell dimension :  
    1850 Å 
•  Resolution 4.6 Å / 400 diffraction orders 
 
•  Parallel beam 
•  Mighty detector stage 



Skimming geometry  
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3 sigma = 0.005 e-/Å3 

Struct. Dyn. 2, 054702 (2015) 

Data collection: 
Laser pulses  at ½ frame rate 
Superfine slicing – 0.005 deg.  
odd/even data sets  
7 lysozyme xtls  
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