“Biophysical dissection of protein complexes”

Descriptions of techniques & good examples - for more detail see early references referenced in these papers!
AUC (analytical ultracentrifugation):

Lebowitz J, Lewis MS, Schuck P. (2002) Modern analytical ultracentrifugation in protein science: a tutorial review. Protein Sci. 11(9):2067-79.

Howlett GJ, Minton AP, Rivas G. (2006) Analytical ultracentrifugation for the study of protein association and assembly. Curr Opin Chem Biol. 10(5):430-6.

Mavaddat N, Mason DW, Atkinson PD, Evans EJ, Gilbert RJ, Stuart DI, Fennelly JA,

Barclay AN, Davis SJ, Brown MH. (2000) Signaling lymphocytic activation molecule (CDw150) is homophilic but self-associates with very low affinity. J Biol Chem. 275(36):28100-9. 

[also describes BIAcore of homophilic proteins - not for the faint hearted!]

Merry AH, Gilbert RJ, Shore DA, Royle L, Miroshnychenko O, Vuong M, Wormald MR,

Harvey DJ, Dwek RA, Classon BJ, Rudd PM, Davis SJ. (2003) O-glycan sialylation and the structure of the stalk-like region of the T cell co-receptor CD8. J Biol Chem. 278(29):27119-28.
SPR (surface plasmon resonance) or BIAcore:
van der Merwe PA, Barclay AN. (1996) Analysis of cell-adhesion molecule interactions using surface plasmon resonance.  Curr Opin Immunol. 8(2):257-61.
van der Merwe PA, Bodian DL, Daenke S, Linsley P, Davis SJ. (1997) CD80 (B7-1) binds both CD28 and CTLA-4 with a low affinity and very fast kinetics. J Exp Med. 185(3):393-403.

Collins AV, Brodie DW, Gilbert RJ, Iaboni A, Manso-Sancho R, Walse B, Stuart DI, van der Merwe PA, Davis SJ. (2002) The interaction properties of costimulatory molecules revisited. Immunity. 17(2):201-10. 

[NB good example of how detailed biophysics are needed to understand function]

ITC (isothermal titration calorimetry):
Wiseman T, Williston S, Brandts JF, Lin LN. (1989) Rapid measurement of binding constants and heats of binding using a new titration calorimeter. Anal Biochem. 179(1):131-7.

Leavitt S, Freire E. (2001) Direct measurement of protein binding energetics by isothermal titration calorimetry. Curr Opin Struct Biol. 11(5):560-6.

Ladbury JE, Chowdhry BZ. (1996) Sensing the heat: the application of isothermal titration calorimetry to

thermodynamic studies of biomolecular interactions. Chem Biol. 3(10):791-801.
Willcox BE, Gao GF, Wyer JR, Ladbury JE, Bell JI, Jakobsen BK, van der Merwe PA. (1999) TCR binding to peptide-MHC stabilizes a flexible recognition interface. Immunity 10(3):357-65.

FRET/BRET (Förster/Bioluminescence Resonance Energy Transfer)
Zal T, Gascoigne NR. Using live FRET imaging to reveal early protein-protein interactions during T cell activation. Curr Opin Immunol. 2004 Oct;16(5):674-83.
James JR, Oliveira MI, Carmo AM, Iaboni A, Davis SJ. (2006) A rigorous experimental framework for detecting protein oligomerization using bioluminescence resonance energy transfer. Nat Methods. 3(12):1001-6.
[NB this paper has generated a lot of controversy because using the rigorous analysis suggested here contradicts many results from other techniques - look for the correspondence in Nat. Methods!]
Bhatia S, Edidin M, Almo SC, Nathenson SG. (2005) Different cell surface oligomeric states of B7-1 and B7-2: implications for signaling. Proc Natl Acad Sci U S A. 102(43):15569-74.

[Example of FRET on live cells - but compare clarity of results with paper above!!]
Other techniques not covered in lecture (!):

Finding 2 dimensional affinities:

Dustin ML, Ferguson LM, Chan PY, Springer TA, Golan DE. (1996) Visualization of CD2 interaction with LFA-3 and determination of the two-dimensional dissociation constant for adhesion receptors in a contact area. J Cell Biol. 132(3):465-74. 

Direct force measurements:
Zhu B, Davies EA, van der Merwe PA, Calvert T, Leckband DE. (2002) Direct measurements of heterotypic adhesion between the cell surface proteins CD2 and CD48. Biochemistry 41(40):12163-70. 

