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Mitogen-Activated Protein Kinase networks 

• MAPKKK 

• MAPK 
substrates 

• MAPKK 

• MAPK 

Keyse S. M., Curr Opin In Cell Biol (2000) 

Xie X., Structure 1998 

JNK3 



IDPbyNMR - High resolution tools to understand the functional role of protein intrinsic disorder – Project n. 264257 

MAPKK-MAPK, MAPK-substrate, MAPK phosphatase 

Bardwell L., Biochem Soc Trans (2006) 
Bardwell A. J. et al., JBiol Chem (2009) 
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MKK7 - JNK interaction 
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• 100 residues 

• 12 % prolines 

• 87 out of 88 non-
proline residues 
are assigned 

• 1H spectral 
dispersion shows 
that the domain is 
disordered 

• two interchangeable  
P-X-X-P motifs need 
to be confirmed 

Assignment 
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Characterization of N-terminal domain of MKK7 

• a region with α-helical propensity at the N-terminus 

• the rest of the N-terminal domain of MKK7 is extended and flexible 

• C-terminus not as extended and flexible as in the central region 
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Titration with JNK1 

Expected: 

• high MW complex  

(43 kDa + 11 kDa) 

• Three possibly interchanging  

binding sites 

• residues outside the  

D-site motif interact too 

• N- and C-termini far away from  

the D-sites are less likely to bind 
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Peak intensities drop in restricted regions 

• 1H-15N HSQC  of 
[1H,15N] MKK7 – JNK1 
complex at three 
different ratios 
– 1 : 0,22 

– 1 : 0,77 

– 1 :~1,5 

• normalized peak 
intensities 

• averaged with a 
window function  
over 5 residues 

• D1 < D2 < D3 
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Measurement of T2 relaxation rates confirms mapped binding regions 

• Comparison between 
the unbound form 
(blue) and complex 
at a ratio 1:0,22  
[1H,15N] MKK7 – JNK1 
(red) 

• T2 relaxation rates 
do not increase in 
the linker region 
between the D2 and 
D3 sites  

-linker- 
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Perspectives 

• behavior of the N-terminal domain  
in full length MKK7  

 

• More information on D-site affinities 

• Better description of local conformational sampling 
along the N-terminal domain of MKK7 

• Comparison with other interacting MKK – MAPK pairs 

 Understanding of features governing specificity 


