Other methods to get structure

Calvin and Hobbes
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BRh structure/
Electron
crystallography

« Diffraction gives map of electron
density

« Tilting stage gives 3 dimension

e Unwin and Henderson

 Knobs (BRh) in regular array

* Measure light diffraction by
EM image

e Sums information from

thousands of images of the
same structure
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Pulsed field version of same

Normally spins aligned with TR
field .
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Pulse with right angle field to - [
align spins

Now have aligned vectors in xy
plane (measurable)

As they go back to equilibrium,
Xy component fades away

Rate of relaxation related to
chemical shift

FT gives you 1-D chemical
shift spectrum




Pulse twice (90° + 90°)

Once gave xy component, twice - '

Onee g 2-D versions of
Allow relaxation, some xy component

returns because of precession same

Take spectrum again; rinse, repeat
— Same components in chemical shift
— Chenge in intensities with time to relax

In component frequencies (chemical LB, P

shifts), look for correlations relaxations e "
frequencies or “coupling” ) "
. . . 300 ps
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Let's compare the results

Human thioredoxin

— Both X-ray (1AIU) and NMR
(3TRX, 4TRX) structures

— Compare structures (MMDB)

— Same structure, but not at
atomic detalil

Protein motion (sort of)

Protein motion (the structure
opinion)

— Compare more mobile regions
with NMR "motion", and
between models

— In dimer (2trx)

o (differences and similarities in
two proteins

» Crystal constraints on motion
at interface

MMDB

— Search MMDB for 3trx.

— Find 1AIU

— Check and display (worms)
Protein explorer (4trx)

— Animation (via site map)

— Go ahead and play, but keep
track of how many windows
are open.

Protein explorer (3trx in one
window, laiu in another, 2trx in
a third)

— Color "Temperature”



