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Report:
With the beamtime allocated for project number MX1342, we were able to collect
initial diffraction data from a screen of 50 unique crystals. These crystals were frozen with a
broad range of cryprotectants, heavy atom derivatives, soak times and crystal mounting
devices. The results ranged from heavy ice rings and/or no diffraction to the very last crystal
tested that showed diffraction to greater than 4Å. The observed diffraction is the first seen for
this polymerase. The microfocus beamline was critical to obtaining our results due to the fact
that our crystals are thin plates with maximum dimensions of approximately 100 x 15 x 5
microns and have so far proven impossible to grow apart from clusters of needles or thin
plates. We were thus able to focus the beam onto individual crystals within the drop and
could test different regions of individual crystals.
The diffraction tests on all 50 crystals provided valuable insights into appropriate
cryoprotectants, soak times and mounting techniques. We now have conditions that we
believe will allow us to obtain more and better diffracting crystals for future experiments.
Unfortunately, the best diffracting crystal was the last of 50 tested and so time did not allow a
complete data set to be acquired, especially since the best diffraction was only observed with
extended exposure times of ten seconds per image. We were, however, able to obtain unit cell
and space group information from the recorded diffraction patterns from this crystal.
Using the knowledge gained from this experiment, which would have been unavailable
to us otherwise, we will grow more crystals and freeze and mount them according to the best
results obtained at the ID23-2 beamline. Knowing the best conditions for freezing and

mounting the crystals (as well as which crystal morphology seems to result in the best
diffraction) will allow us to maximize the likelihood of obtaining usable heavy atom
derivatives so as to solve the structure of our complex.
Attached below is an image of the best diffracting crystal and one of the resulting
diffraction patterns. Note the flexibility of the crystal as it wraps around the loop like a length
of ribbon. Also note that the crystal appears to split into several plates within the same
mounting thus necessitating the use of the microfocus beamline to avoid hitting multiple
objects with the beam. We plan to attempt to grow and mount individual crystals but the
opportunity to explore crystallization experimental space is limited by the extreme difficulty
in producing more protein. Thus we will likely succeed only in producing more crystals that
grow as clusters of needles or thin plates and will require further beamtime with the
microfocus capabilities of ID23-2.

Broad edge of the best diffracting crystal.

Diffraction pattern from the above crystal. This is, to our knowledge, the first
diffraction pattern ever observed for this protein in complex with its substrates.

