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News from ID30B 



ID30B – Optical layout 



Horizontal focusing mirror 

MD2S SC3 

FlexHCD 

ID30B – Experimental hutch 

MD2S 

FlexHCD 



ID30B – Variable focusing capabilities 

Vertical focusing, no horizontal focusing  

(mirror unbent) 

No vertical focusing – mirror bent 

Focused beam 

Energy range: 6-20 keV 

Flux ~ 5x1012 phs/sec/mm2 at 12.7 keV 

Beam size: <40m2 (apertures – 10, 20, 30, 50 and 75 m2)  



FlexHCD – A versatile sample changer 

FlexHCD 

SPINE baskets (x12) = 120 samples 

ESRF 

SLS 

BESSY 

PETRAIII 

ALBA 

Unipucks (x11) = 176 samples 

Most US sites 

 

Europe: 

DLS 

SOLEIL 

New sample holder types (36 samples) 



8 PDB depositions (6 publications) 

5HZA/5HZB 5JJ2 5F33/5LQM 

5LGA 5L6M 5LJK 



Workflows implemented in MxCuBE 



Fast mesh scans implemented in MxCuBE 



Fast mesh scans implemented in MxCuBE 



Fast mesh scans implemented in MxCuBE 



ID30B – MD2S allows plate screening capability 

Plate loading position Data collection Data collection 



ID30B – SBS plate format supported 
Crystal DirectTM CrystalQuickTM X 

In Situ-1TM 

Other SBS plate formats can be  

accommodated but need templates 

from users 



In situ plate data collection in MxCuBE 



MX-1743 (EMBL) 

• CrystalDirect plates from the HTX lab 

• Test of diffraction quality at RT 

• Highest resolution is 2.5 Å (cryo) 

• Best we saw was ~3 Å (maybe 2.8 Å) 



Thaumatin crystals (12.7 keV) 



Data collection statistics 

Wavelength (Å) 0.9763 0.7085 

Phs/sec (Single bunch 4x10 mA and 20 m aperture) 3.5 x 1010 9.3 x 1010 

Exposure time (s) 0.02 0.02 

Oscillation range (degrees) 50 50 

Total dose (MGy) – flux2dose (Sasha) 0.42 0.53 

Space group P41212 P41212 

Cell Dimensions a, b, c (Å) 58.6, 58.6, 151.6, 90, 90, 90 58.6, 58.6, 151.5, 90, 90, 90 

Resolution (Å) (final shell) 50-1.5 (1.53-1.5) 50-1.5 (1.53-1.5) 

Observed Reflections  149,639 (7,107) 153,095 (7,675) 

Unique Reflections  42,124 (2,031) 40,896 (2,027) 

Completeness (%) (final shell) 98.2 (98.4) 95.1 (98.2) 

Rmeas (%) (final shell) 14.2 (137) 12.6 (111) 

<I/(I)> (final shell) 5.7 (1.0) 7.1 (1.3) 

Model quality indicators 

Rcryst (%) / Rfree (%) 16.5/18.6 16.8/18.8 

rms deviations, bonds (Å)/angles (o) 0.008/0.97 0.008/0.97 

Thaumatin crystals 



Thaumatin (12.7 keV) – tartaric acid 

Fo-Fc omit map contoured at 5  



Thaumatin crystals – S-SAD 



Thaumatin crystals – S-SAD 

Resolution (Å) Completeness (%) I/SigI R-meas (%) CC(1/2) Anomal Corr SigAno Nano 

15 97.50 25.71 9.90 98.7* 32 1.454 16 

8 100.00 25.82 9.40 99.2* 37* 1.581 158 

6 99.50 23.24 9.50 99.3* 45* 1.633 285 

4 100.00 25.18 7.90 99.3* 32* 1.177 1271 

3.5 99.80 23.38 7.20 99.4* 19* 0.974 919 

3 100.00 21.58 7.20 99.6* 21* 0.965 1675 

2.5 100.00 16.58 8.90 99.4* 15* 0.899 3341 

2.2 100.00 12.52 12.00 99.1* 11* 0.896 3754 

2 100.00 8.91 17.10 98.3* 5 0.875 3939 

1.9 87.60 5.85 24.10 95.5* 6 0.908 2111 

total 98.20 14.46 8.90 99.6* 14* 0.943 17469 

XSCALE merge of 4 data sets 



Thaumatin crystals – S-SAD 

Data collection statistics (merge 4 partial datasets) 

Wavelength (Å) 1.7712 

Phs/sec (Single bunch 4x10 mA and 20 m aperture) 1.1 x 1011 

Exposure time (s) 0.02 

Oscillation range (degrees) 50 

Total dose (MGy) – flux2dose (Sasha) 0.42 

Space group P41212 

Cell Dimensions a, b, c (Å) 58.6, 58.6, 151.6, 90, 90, 90 

Resolution (Å) (final shell) 50-1.9 (1.95-1.9) 

Observed Reflections  220,045 (8,883) 

Unique Reflections  21,397 (1,349) 

Anomalous Completeness (%) (final shell) 99.2 (88.5) 

Rmeas (%) (final shell) 9.3 (27.9) 

<I/(I)> (final shell) 18.1 (6.3) 

Model quality indicators 

Rcryst (%) / Rfree (%) 16.5/18.6 

rms deviations, bonds (Å)/angles (o) 0.008/0.97 



Thaumatin (7 keV) – Anomalous map 

S anomalous difference peaks using experimental anomalous  

differences and model phases contoured at 5 



• Gelin et al. (2015) Acta Crystallogr. D Biol. Crystallogr. 71, 1777-1787. 

• Yin et al. (2014) Acta Crystallogr. D Biol. Crystallogr. 70, 1177-1189. 

Lysozyme-Benzamidine crystals 



Data collection statistics 

Wavelength (Å) 0.91165 

Space group P43212 

Cell Dimensions a, b, c (Å) 79.4, 79.4, 38.0, 90, 90, 90 

Molecules per asymmetric unit 1 

Resolution (Å) (final shell) 50-1.5 (1.53-1.5) 

Observed Reflections  324,244 (5,095) 

Unique Reflections  18,246 (847) 

Completeness (%) (final shell) 91.7 (87.5) 

Rmeas (%) (final shell) 8.6 (48.6) 

<I/(I)> (final shell) 21 (3.4) 

Model quality indicators 

Rcryst (%) / Rfree (%) 16.5/17.8 

rms deviations, bonds (Å)/angles (o) 0.01/1.1 

Lysozyme-Benzamidine crystals 

• 9 datasets collected: (24o or 36o; 1% transmission; 0.037s; 0.1o per image)  

Giordano et al. (2012) Acta Crystallogr. D Biol. Crystallogr. 68, 649-58. 

• 8 merged using (HCA) 



Lysozyme-Benzamidine crystals 

2Fo-Fc Map contoured at 0.6  



ID30B – Develop a flex plate gripper 

Plate manipulator  

nozzle 

Plate rack 

Plate gripper 

EMBL instrumentation team 



Advanced instrumentation and software 

CRIMS 

Crystal DirectTM 

MxCuBE 

Beamlines 

ISPyB 



ID30B – To do 

Immediate future 

• Finalise Unipuck ‘double’ gripper integration in MxCuBE 

• Finalise in situ plate screening 

• Finalise MXPress automatic data collection WFs (as on MASSIF-1) 

 

Near future  

• Implement Flex plate gripper (prototype under construction) 

• Develop plate functionalities in ISPyB/Exi ISPyB) 

• Develop CRIMS-ISPyB connection for crystal ‘marking’ 

• Develop and implement dynamic beam size routines 

• Add move to Si strip for low energy ranges 

 

Future 

• Improve long term beam stability 

• Automate data collection from plates (MASSIF style) 

• Expand lower energy ranges (<6 keV) 

• Phase plate commissioning (D. de Sanctis) 
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