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Steps in protein crystallization and 
analysis

• Protein Production

• Crystalization

• X-Ray data collection

• Diffraction data Refinement
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Protein Crystallization: manual



Crystallization 

by Vapour 
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Protein Crystallization: manual

Typical experiment:

•2 to 3μl protein

•>6 mg/mL

•2 to 3μl crystallization solution

•300 to 500 μl crystallization solution in well

•Initial screening:

•300 – 500 conditions

•i.e. 3.6 to 6 g of pure protein !!!!!



Protein Crystallization: mountig



Protein Crystallization: aligning



Protein Crystallization:

Diffraction data collection

Refinment/interpretation
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The long-term goal of the NYSGRC is to determine the 10,000 plus three-dimensional protein 

structures envisaged by the National Institute of General Medical Sciences Protein Structure 

Initiative. 

The specific aims are:

• Identify target protein sequences for structural genomics

• Develop high-throughput E.coli expression of soluble target proteins

• Develop high-throughput production of target proteins

• Develop high-throughput biophysical characterization of target proteins

• Develop high-throughput crystallization of target proteins

• Develop efficient experimental strategies for MAD crystallography

• Develop high-throughput synchrotron data collection with target protein crystals

• Develop and use an Internet-based computational pipeline for protein crystallography

• Develop high-throughput molecular replacement tools for crystallography

• Develop high-throughput comparative modeling for structural genomics

• Develop efficient annotation and dissemination of protein structures and models

• Develop an Internet-based "web-book" for use by the NYSGRC



Structural Genomes



Tipical flowchart



Selection of potential crystallographic and 

NMR targets

Complete cDNA sequencing

Cloning

Protein over-expression

Protein purification

NMR data collection or protein crystallization

X-ray data collection

Structure determination.
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Targets for Drug Action

• Proteins

• Nucleic Ácids

• Lipids (membranes)

• sugars

< 2% farmaceuticals

> 98% farmaceuticals



The “druggable” genome
revisão por A.L.Hopkins & C.R.Groom, 

Nature Reviews Drug Discovery, 2002, vol.1,#9, pp 727-730

• = of the  ~30000 genes in the human genome 

capable of expressing a proteins and binding 

to a small molecule (Drug).



Estimated number of drug targets



Paradime in strcuture based drug design

A good inhibitor should have a significant structural and chemical 

comlemetarity to the target receptor.



Structure based drug target design



Estratégia (1)

clonagem expressão

cristalização

Estrutura 
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Estratégia (2)

Compostos sintéticos Produtos naturais

Ensaios bioquímicos 

e biológicos

Co-cristalização
Otimização Molecular



Crystal structure of T.cruzi GAPDH in 

complex with natural product competitive 

inhibitor
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Structure-based design of modified 

natural products derivatives

Chalepin at T.cruzi

GAPDH active site
Compound SCG001
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