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Faham & Bowie, J. Mol. Biol. 316:1-6, 2002
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Hanging Drop Vapour Diffusion

viscous



Variations
DiC14PC
DiC13PC
CHAPSO
DiC6PC
Vapour diffusion
Batch
20 °C,  37 °C

CHAPSO

Acta D60:1794

Bicelle Method

www.mpdb.tcd.ie
Bacteriorhodopsin 1.6 – 2.7 Å
Proteorhodopsin 2.3 Å
Xanthorhodopsin 1.9 Å
β2AR-Fab 3.4 / 3.7 Å
VDAC 2.3 Å
Rhomboid protease 1.7 Å
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V i s c o s i t y

In Meso or Lipid Cubic Phase Method
Mechanism

http://upload.wikimedia.org/wikipedia/commons/9/9d/Toothpaste.jpg
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Examples



BtuB Receptor / Transporter

22-stranded β-barrel, 1.95 Å.    J. Mol. Biol. 364:716
* W. Cramer



♣ Biophys. J.  99:L23
♣ Cryst. Growth Des. 11:1182

Gramicidin 
- B. brevis, 1.08 Å

75 µm



B Kobilka, R Sunahara, et al.  
Nature 477:549

β2AR - Gs Complex, 3.2 Å

Stockholm
10 December 2012

Rational Approach
♣ Host Lipid:  7.7 MAG
♣ Additive Lipid:  Cholesterol



Water-soluble proteins too !      
Lysozyme

+ insulin, thaumatin, α-lactalbumin, …..
J. Appl. Cryst. 45:1330-1333.



Step-by-Step

In Meso

Crystallization:

Manual Mode

♣ Nature Protocols 4:706
♣ JoVE 45: id 1712



Calculator
Ice

10 µL 100 µL
100 µL

25 µL

Water MeOH

30 µL1 µL

♣ Nature Protocols 4:706
♣ JoVE 45: id 1712

Lipid Protein Solution

coupled syringe mixer





Lipid              ProteinLipid Protein Solution

coupled syringe mixer



The Lipid: known mass or volume

Lipid              ProteinLipid Protein Solution

coupled syringe mixer



Coupled Syringe Mixer

lipid protein solution

coupler



Mechanically mixing the protein solution and lipid together to form the 
cubic mesophase



The homogenous protein / lipid cubic phase

disconnect

optically clear
protein/lipid mesophase

50, 100 µL



Loading the repeat dispenser

50, 100 µL
10 µL



Dispensing the mesophase



Dispensing  1 µL

precipitant  solution



Loaded/sealed 27-well
crystallization plate

1”

3”



Step-by-Step

In Meso

Crystallization:

Robot Mode

♣ Nature Protocols 4:706
♣ JoVE 67: e4000
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In Meso
Robot
Liquid 

Handling 
Robot

Motorized
Micro-pump

Vadim Cherezov

Anachem
Douglas
Formulatrix
Gryphon / Art Robbins
TTP Mosquito
Sias
Zinser



Glass 
base

Glass 
coverslip

96-well 
spacer,140 µm

128 mm

Glass Sandwich Plate



Harvesting Crystals from 
Glass Sandwich Plates

Glass-cutter

Daunting!

1 mm

LCP

Precipitant

Glass-cutter



In Meso In Situ SX            iMiSX

Double Sandwich Plate

glass

glass

plastic

plastic
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Alginate Transporter
AlgE, 2.4 Å
1 well, 1 crystal
250 ng protein

Peptide Transporter
PepT, 2.4 Å
1 well, 2 crystals
250 ng protein

β2 Adrenergic GPCR
2.5 Å
1 well, 104 crystals
580 ng protein

Diacylglycerol Kinase
DgkA, 2.8 Å
5 wells, 12 crystals
1.5 µg proteinCommercial suppliers 

♣ Acta D72:93, 2016
♣ Comm. Biol. 1:124

Phasing
♣ MR
♣ Br-SAD
♣ S-SAD

IMISX Results
LDAOLDAO

♣ Nat. Comm.
12:4254, 2021
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