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HKL-3000 
Toward the future of protein crystallography
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Long and winding road (with traps)

Data collection

Phasing

Protein production 
crystallization

Data reduction

Project start
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SG dynamics

In every PSI Large Center

Roughly
new structure every 48 hours
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Current situation

57 datasets/deposit !!!!
Worldwide  < 40 hours/deposit
~ 40-150 crystals/structure
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Priceless crystals

Star of Africa Crystallography lab

How to define high throughput at the beamline ?
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Integration
HKL-3000 is a pipeline component

Other systems provide additional
contextual up- and downstream
information

Pepdb
expression & purification

Xtaldb
crystallization

HKL-3000
Data collection, 

diffraction & structure solution

Wetlab
chemicals & solutions
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Project 
Check against DB during data collection

HKL-2000
SHELXD, SHELXE
CCP4
SOLVE, RESOLVE
ARP/WARP
O, COOT,CCP4
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Completeness – overlaps
Multi-crystal strategy
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Space Group Determination
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Reliable Space Group 
Determination
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P2?2?2? 
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P2?2?2?
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Scaling

Signal from Sulfur
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Substructure solution

Data management in HKL-3000 - substructure solution
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NCS handling
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Model building and preliminary 
refinement  (10 minutes, 190aa)

Secondary structure after each cycle

Unidentified density -> Xtaldb
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MCSG 712 [HKL-3000] 
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Low resolution SAD phasing 
difficult structure – no 

1ze0
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APC5905 APC24929 APC25179 
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Structures solved in wrong target 

APC81521 ( ChangSoo)

Final model with right target
APC81521

Auto-build (resolve) model with wrong target
APC81501

To figure out the right target at the resolution of 2.5Ǻ
1. Manually build helixes and stands;
2. Submit this model to dali to find out several similar structures in PDB;
3. Search targetDB(MCSG) using the sequence of these structures to find out the right target.
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Twinning
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Xtaldb – crystallization database
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TM1086 (APC4579)
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TM1086 (APC4579)
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TM1086 (APC4579)

10 Se-Met/282 aa
35.1kDa

I222
a= 290Å, b= 300Å, c=316Å

~81% solvent content  = 17 molecules in AU
~38% solvent content  = 57 molecules in AU
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TM1086 (APC4579)
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TM1086 (APC4579)

282 aa
35.1kDa
P3221

a= 165Å, b= 165Å, c=98Å
~78% solvent content  = 3 molecules in AU
~40% solvent content  = 8 molecules in AU
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TM1086 (APC4579)



Argonne Users Meeting, May 2008

TM1086 (APC4579)
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I222 crystal form

~210 Å
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I222 crystal form

~210 Å

30 chains in AU

8460 aa

1.05MDa
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Molecular Replacement
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Fast refinement (full control)

Weighting scheme
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Unidentified densities ?
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Unidentified densities 
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Fast refinement
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Unidentified density 
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Integration
HKL-3000 is a pipeline component

Other systems provide additional
contextual up- and downstream
information

Pepdb
expression & purification

Xtaldb
crystallization

HKL-3000
Data collection, 

diffraction & structure solution

Wetlab
chemicals & solutions
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Ligand libraries
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Automatic ligand building and 
refinement
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Unidentified densities 
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Automatic building
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Fully refined ligand
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Structure validation 
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Ca-O distances 
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Mg2+ Ca2+

Metal ion in Der p 1
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Incorrect assignments 1kyt
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Correct assignment
suboptimal refinement
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B factors
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Flack=0.999 Flack=-0.0049

Absolute configuration and small 
molecule agents 
HKL-3000SM
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People involved

Wladek Minor
• Maks Chruszcz
• Marcin Cymborowski
• Matt Zimmerman
• Heping Zheng
• Marek Grabowski
• Haijun Qiu
• Olga Kirillova
• John Raynor

Zbyszek Otwinowski
Dominika Borek
Andrzej Kudlicki
Roger Ljungberg

Andrzej Joachimiak
• Rongguang Zhan
• Marianne Cuff
• Chris Lazarski
• SBC staff

Zbyszek Dauter

Grants: 
NIH GM53163, GM 62414,
DOE, NCI
HKL Research
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