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Modular systems and NMR 

•  Eukaryotic proteins use modules of conserved 
domains to build large structures 

•  Multi-domain proteins are dynamic 

•  Regulation is generally achieved by formation of 
transient interactions between modules 

•  Flexibility means X-ray crystallography is challenging 

•  NMR is particularly suited - investigations under 
conditions that preserve intrinsic dynamic properties 

Aims: 

•  Investigate inter-domains interactions in the SA 

•  Role of Y783 phosphorylation in PLC activity 

•  Combine structural data (SAXS and RDCs) to build a model for SA architecture  
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NMR of PLC Specific Array 
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cSH2 domain of PLC SA 
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nSH2 domain of PLC SA 
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SH3 domain of PLC SA 

Kohda et al., Cell, 72, 1993 , 953
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γ2-spPH 

split PH domain of PLC SA 

Wen et al., JBC, 281, 2009 , 12060; Walliser et al., JBC, 283, 2008, 30351
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Binding of SH3 domain to  
poly-Pro peptide 

Deng et al., JMB, 352, 2005, 1
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Binding of SH3, cSH2-SH3 and  
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Tandem of SH2 domains 

nSH2-cSH2 & nSH2 & cSH2 nSH2-cSH2 & γ1SA 



Structure of complex between the  
tandem of SH2s and FGFR1 
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Binding of PDGFR pY (receptor 
peptide) to tandem of SH2s 

Bae et al., Cell, 138, 2009 , 514
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Binding of PLCγ1 pY (linker peptide) 
to tandem of SH2s 

Gresset et al., JBC, 285, 2010, 35836
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Binding of receptor pY peptide 
to SA 
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Binding of linker pY peptide to SA 
and SA phosphorylation 
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Summary  

•  PLCγ Specific Array is a large and dynamic multi-domain complex. 

•  Some linkers between domains are rigid (nSH2-cSH2) while some are 
flexible (cSH2-SH3, linker containing phosphorylation site). 

•  Dynamic flexibility is required for SA functional activity. 

•  Definition of inter-module orientation can be achieved using interface 
information and structural data from SAXS and RDCs. 

•  Complemented by X-ray crystallography and SAXS, NMR is a powerful tool 
to investigate the dynamic properties of multi-domain proteins.  
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