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Electron Crystallography of 3D Protein Crystals
Koji Yonekurd, Chikashi Toyoshinfa

'RIKEN SPring-8 Center,

?Institute of Molecular and Cellular BiosciencesgTbniversity of Tokyo

Membrane proteins or macromolecular complexes @temtiny and thin crystals that are smaller than
a fewum and thinner than 0.am. Such samples are generally difficult to be pred enough for many
crystallization trials and to grow to crystals abie for X-ray crystallography even with synchratro
radiation. Tiny and thin crystals, however, somes diffract electrons to ~ 2 A resolution, becatlse
scattering power of light atoms for electron is entran ~100,000 times higher than that for X-ra¥-rays
are scattered by electrons around atoms, whereatrals are scattered by Coulomb potential of atoms
Hence it is possible to observe experimental chdrsfeibutions of molecules [1, 2], which will urvel the
working mechanisms of biological nano-machines arerdetail.

A 3D crystal gives discrete diffraction spots ihthk directions, and only a limited number of fdrt
diffraction spots are recorded on a still diffractipattern. Crystals have to be rotated or osedldo
integrate diffraction spots mechanically. It isteallenge for electron microscopy to control ratatof the
specimen stage precisely and to process diffradfiata from thin crystals. Fig. 1 shows an electron
diffraction pattern from thin crystals of bovinetalase. We have been developing a new technolmgy t
fulfill electron crystallography of thin 3D proteicrystals. Fig. 2 shows a GUI of our newly develdp
programs, which carry out 3D profile fitting to eatt accurate intensities of diffraction spots. kiéwe
succeeded in obtaining the first 3D Coulomb potémtiaps of CA-ATPase and catalase thin 3D crystals at
3.0 A and 2.4 A resolution, respectively.

Fig. 1. Electron diffraction pattern from
thin crystals of bovine catalase. A circle

indicates a diffraction spot at 2.3 A
resolution.
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Fig. 2. GUI of our newly developed programs to procdssteon diffraction patterns.
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