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This course introduces the principle and technology on the determination of macromolecular structures and also covers the recent development on the automatic intelligence (AI) determination of the structures.

Lectures:

1. Overview of the structure determination
2. Crystallization of macromolecules

3. Crystal symmetry, space group, unit cell, and asymmetric unit

4. Principle of X-ray diffraction.

5. Center symmetry of intensity, and Ewald reflection sphere

6. Patterson function
7. Phasing by isomorphous replacement

8. Multiwavelength anomalous diffraction

9. Phase improvement

10. Preparation of heavy atom derivatives

11. Coordinate transformation for molecular replacement
12. Rotation function and translation

13. Architecture of protein structures
14. Model building and automatic intelligence determination of structures
15. Structure refinement.

Additional reading materials:

Text books of Protein crystallography
1. Protein Crystallography by Blundell and Johnson, (1976), Academic Press, London.

2. Rhodes, G. (2006) Crystallography Made Crystal Clear: A Guide for Users of Macromolecular Models, the third edition, Academic Press.

3. Drenth, J. (2007) Principles of Protein X-ray Crystallography, the third edition, Springer.

4. Lattman, E. E., and Loll, P. J. (2008) Protein Crystallography: A Concise Guide, the Johns Hopkins University Press.
5. McPherson, A. (2009) Introduction to Macromolecular Crystallography, the second edition, Wiley-Blackwell.

Crystallization
1. McPherson in “Crystallization of Membrane Proteins” (ed. By H. Michel) pp 1-52, CRC Press, 1990.

2. Weber, P. in “Methods in Enzymol.” (ed. by Carter & Sweet), Vol 276, pp 13-22, Academic Press, 1997.

Crystal symmetry

1. Principles of Protein X-ray Crystallography, by Jan Drenth, Third Edition, Springer (2007)

2. X-Ray Crystallography of Biomacromolecules: A Practical Guide, by Albrecht Messerschmidt, Wiley, 2007.
3. Protein Crystallography: A Concise Guide, by Eaton E. Lattman and Patrick J. Loll (2008) The Johns Hopkins University Press; 1 edition (March 26, 2008)
Principles of X-ray diffraction
1. “Biophysical Chemistry” by Cantor and Schimmel, (1980) pp687-729. Freeman, New York.

2. “Principles of Protein X-ray Crystallography” by Jan Drenth, (1994) chapter 4, pp. 73-116, Springer-Verlag, New York.

3. “Protein Crystallography” by Blundell and Johnson, (1976) chapter 5, pp. 107-140, Academic Press, London.

4. “X-ray Structure Determination”, 2nd edition, Stout and Jensen, (1989) chapter 2, pp. 18-40, Wiley & Sons, New York.

Phase Problem

1. “X-ray Structure Determination”, 2nd edition, Stout and Jensen, (1989) chapter 12, pp. 279-291, Wiley & Sons, New York.

2. “Protein Crystallography” by Blundell and Johnson, (1976) pp. 151-164, and pp. 337-381, Academic Press, London.

3. Ke, H. in “Methods in Enzymol.” (ed. by Carter & Sweet), Vol 276, pp 448-461, Academic Press, 1997.

4. Hendrickson, W. A. & Ogata, C. M. in “Methods in Enzymol.” (ed. by Carter & Sweet), Vol 276, pp 494-523, Academic Press, 1997.

Preparation of heavy atom derivative
1. “Protein Crystallography” by Blundell and Johnson, (1976) chapter 8, pp. 183-239, Academic Press, London.

2. Rould, M. A. in “Methods in Enzymol.” (ed. by Carter & Sweet), Vol 276, pp 461-472, Academic Press, 1997.

Molecule replacement
1. “Protein Crystallography” by Blundell and Johnson, (1976) chapter 16, pp. 443-465, Academic Press, London.

Electron density interpretation
“Protein Crystallography” by Blundell and Johnson, (1976) pp. 381-403, Academic Press, London.

Automatic Intelligence structure determination

Structure refinement
1. Principles of Protein X-ray Crystallography, by Jan Drenth, (1994) chapter 13, pp. 242-263, Springer-Verlag, New York.

2. Protein Crystallography, by Blundell and Johnson, (1976) pp. 404-436, Academic Press, London.
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