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Part I'V- Methods to quantify slow
dynamics in proteins



Slow Exchange Between Two States
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Using HSQC to measure slow exchange

y

A

A

(/2

m
/

)

@J>A A‘

AN

DEC

Transfer to *N

>

Encode *N chemical shift for time t,

/7-exchange, Montelione and Wagner

Transfer back to *H

N|

Insert delay
to allow
exchange



Exchange Cross-Peaks
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ZZ-exchange peak intensity dependence on delay
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Fit to obtain populations and rate constants



Expressions for the linewidth
in the Fast Exchange Limit (K, > JA®
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Spin Echo

to measure ms-usec dynamics
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Spin Echo to Measure R2
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CPMG Protocol
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Dynamics Constants from Relaxation Dispersion

Curves
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Regulation of Vavl activity by autoinhibition

How 1s this GEF activated?

Aghazhadeh, Cell 2000



Example from literature

Internal dynamics control activation and activity of the
autoinhibited Vav DH domain

Pilong Li'?, Ilidio R S Martins' >, Gaya K Amarasinghe’* & Michael K Rosen'

Nature Structural and Molecular Biology, 15:6 (2008)
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Figure 2
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Figure 3

¥=(0.91 £0.05)x + (0.06 +0.03)
J'E =0.99

—4
o
|

e
o
1

Normalized k /K
o o
- Loy

=
ha

D.[} 02 04 06 08 1.0
p, NMR

o
o



Figure 4

Momnalized GEF activity  Qu
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Tyr174 inaccessible Tyr174 accessible Phosphorylated, active
GEF inactive GEF active
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