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Data for Crystallisation –
Answers are in the distance



Growing crystals

For crystallisation:

• Need supersaturation

• Need nucleation

For proteins

• Need gentle methods
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Data, information, knowledge

• Need data (need to clean it up)

• Data – understanding it – gives information 

• Information – understanding it – gives knowledge
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Playing  battleships – looking for ships

• 20 billion point grid

• <nobody> knows where the ships are

• Not all the ammunition is live
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Crystallisation is stochastic
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4th inspection of drop A1:1 from lysozyme QC plates with 0.3 µL drops set up after Jan 2013



Playing Battleships – sinking the ship

• How big is the ship?

• How close are the gridpoints?

• How much can we trust the hit?
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A crystallisation experiment
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Spiderview

• Each axis is a chemical

• Distance along axis is concentration or pH

• Positive X-axis is primary factor

• Clockwise for concentration factors

• Anticlockwise for buffering factors
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Parallel axis plots
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Many crystallisation experiments
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Hypothesizing

AsCA 2018 | Janet Newman | CSIRO11 |

Keeping only low pH gets 
rid of the non-crystalline 
results
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Or maybe?
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Removing the PEG 
conditions gets rid of MOST 
of the non-crystalline 
results, and keeps more 
crystal results.
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Or maybe?
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Removing the PEG 
conditions gets rid of MOST 
of the non-crystalline 
results, and keeps more 
crystal results.



What needs to be in place?

• Description of the experiment
• Complete

• Consistent

• Description of the results
• Complete

• Consistent
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Complete-ish: Crystallisation cocktail, 
protein formulation, PTM, geometry, 
cryo, freezing method etc

Consistent and unambiguous naming

Complete-ish: Clear, Precipitate, 
Crystal, Other (OR not AND, skin, oil 
etc)

MARCO



Consistent and unambiguous naming

• Consider two conditions:

• 100mM citric acid pH5

• 200mM MgSO4•7H2O

• 25w/v MPEG 5000

• Data standards

• Naming

• Spelling

• Units

• Ordering

• 25% PEG MME 5K 

• 0.1M sodium citrate pH 5.0

• 0.2M magnesium sulfate

AsCA 2018 | Janet Newman | CSIRO18 |



Given clean data

• Search

• Sort

• Compare
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C6 (Comparison of Crystallisation Conditions @ C3)

Four categories of reports
• Lists

• Compare

• Search

• Tools
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Lists

• Screens

• Stocks

• Attributes
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Same screen, two ways
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Attributes

• By screen

• pH, pH range

• % PEG

• % Salt

• Internal diversity
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Compare

• condition to the PDB

• 2 conditions 

• 2 screens
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A condition to the PDB
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BLASTing

Source Sequence

Similar Sequence 
#1

Chemical 
Difference

(sequence identity #1, 
chemical similarity #1)

Similar Sequence 
#N

(sequence identity #N, 
chemical similarity #N)Found using BLAST
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BLASTing: PEG Eq

Polyethelene Glycol (PEG)
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BLASTing: C6 (5.5 million pairs)
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BLASTing: PEG Eq (2.3 million pairs)

GRC Diffraction Methods 201830 |



BLASTing: (NH4)2SO4 (0.25 million pairs)
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Soooo…

• No correlation between sequence identity and chemical score (C6 or PEG Eq).

• Attempting to use sequence similarity to determine crystallisation conditions entry point 
does not appear likely to be a useful endeavour

• PEG Eq could provide a new way of comparing crystallisation conditions which is useful 
for optimisation
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