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Report:
Our goal is to solve the structure of various constructs of the 550 kDa cytoplasmic dyneinheavy-chain from human and the cellular slime mold Dictyostelium disoideum.
Two DHC-constructs formed crystals. One consists of the linker- and the AAA1-domain
(referred to as construct 1), both of which are essential for dynein motor activity. The other
one represents the part from the stalk, which includes the microtubule-binding domain, to the
C-terminal part of the DHC (referred to as construct 2). Both constructs were expressed as
myosin-fusion-proteins, so that the MWs are 180 kDa and 250 kDa, respectively.
First diffraction measurements of the crystals were performed at DESY in Hamburg (MaxPlanck beamline), because the crystals were too small for in-house measurements.
Unfortunately, we had to find out in Nov. 2009 that the crystals were even too small for
DESY and did not show any diffraction.
For this reason we applied for beamtime at the ESRF in Grenoble, where we were awarded 1
shift at the microfocus beamline ID 23-2 for scattering experiments.
Results:
In fact, the crystals of both constructs diffracted at ID 23-2. Crystals of construct 1 have
dimensions of 5x10x10 μm, and one of them showed reflections to a resolution of around 3
Å. However, although we tried crystal annealing, the crystal showed high mosaicity. Because
of radiation damage, we were not able to collect a complete, high-resolution data set. Also,
because we could not test these crystals at DESY, we could not test cryoconditions in

advance of the ESRF experiments. The obtained crystal parameters are: P222, 118 x 134 x
140 Å, consistent with one molecule per assymmetric unit.
Crystals of construct 2 (about 10x10x100 μm) diffracted at best to about 10 Å. However,
during our measurements we noticed that the cryoconditions were everything but optimal, and
have to be improved. Nevertheless, most of the tested crystals diffracted. The obtained crystal
parameters are: R32, 288 x 288 x 147 Å, consistent with one molecule per assymmetric unit.
In addition, we tested a few crystals of a subcomplex of dynactin, the activator of cytoplasmic
dynein, that we obtained just 10 days before beamtime. Luckily, these small needles
(10x10x300 μm) diffracted to about 2 Å, and we were able to collect two complete datasets
using the helical data collection method at ID23-2. The parameters for the best dataset are:
P4, 124 x 124 x 77 Å, 100% completeness, I/sigmaI = 2.05, resolution: 1.99 Å.
In conclusion, the beamtime at ID23-2 was a major breaktrough in dynein research, showing
for the first time diffracting crystals of the catalytic domain and the major part of the motor
domain. The diffraction quality of one construct would be good enough for a high-resolution
structure, although the crystals and the cryoconditions have to be improved. The crystals of
construct 2 are not diffracting good enough yet, and also need improvement. In addition, we
got very good datasets for a subcomplex of dynactin.

