


crystals that were very small rods or thin plates. Crystal size
and morphology were improved by modifying the protein
concentration, the concentration and molecular weight of
PEG, macroseeding, microseeding, varying the ratio of protein
solution to reservoir solution, and by using different buffers
and acetate salts. The best crystals were obtained at room
temperature by the hanging-drop method of vapour diffusion
in 24-well Linbro dishes with siliconized cover slips. Hanging
drops contained 2 ml of protein solution and 4 ml of well
solution and were allowed to equilibrate against 1 ml of well
solution. Crystals appeared 1±5 d after setting up the drops,
but the best single crystals were obtained by microseeding
drops in which no crystals appeared after the ®rst 2 d. The ®nal
crystallization drops contained 5±15 mg mla1 aspartate
aminotransferase, 10 mM PMSF, 10 mM PLP, 10 mM sodium
acetate buffer, pH 5.8, and 100 mM sodium maleate in the
protein solution and 0.2 M ammonium acetate, 0.1 M acetate
buffer, pH 4.6, and 22±20% PEG 4000 in the reservoir solu-
tion. Some crystals grew to 0.2 � 0.2 � 0.7 mm in size.

Single crystals were mounted in thin-walled quartz capillary
tubes and X-ray diffraction data were collected at 277 K with a
0.3 mm collimator on an R-Axis IIC imaging-plate system,
using Cu K� radiation (� = 1.54 AÊ ) from a Rigaku RU200-HB
rotating-anode generator operating at 50 kV and 145 mA. The
crystal-to-detector distance was 100 mm. Crystals were kept at
a temperature of 277 K with a stream of chilled air.

Still photos were used in indexing to determine unit-cell
parameters. A native data set was obtained with an oscillation
range of 1� for a total of 47� with a 30 min exposure per frame.
The data frames were integrated, scaled, and merged with
standard R-Axis software (Wonacott, 1980; Higashi, 1990).

A self-rotation function was calculated using the program
GLRF (Tong & Rossman, 1990, 1997). Patterson map A was
calculated with 11 917 re¯ections between 10.0 and 4.0 AÊ

resolution. The large-term cutoff was 1.5, so that 2 603
re¯ections were used in the calculation of Patterson map B.
The radius of integration was 20 AÊ .

3. Results and discussion

Single crystals of approximately 0.2 � 0.2 � 0.5 mm diffracted
to 2.0 AÊ spacings. The best diffracting crystals had a square rod
morphology and bright yellow color like that shown in Fig. 1.
The crystals were moderately sensitive to X-ray decay but last
over 48 h in the X-ray beam at 277 K. Indexing of three frames
gave unit-cell parameters of a = 130.2, b = 134.6 and c = 98.7 AÊ .
The symmetry of the diffraction pattern in the still photos was
consistent with a primitive orthorhombic space group.

A complete native data set was obtained by measuring
intensities for 470 081 re¯ections, with an Rsym of 12% on
intensities. The ®nal merged data set contained 101 176
re¯ections with I=��I� > 0, corresponding to 93% complete-
ness in the resolution range of 15±2.0 AÊ (85% in the resolution
range from 2.3±2.0 AÊ ). A graphical representation of the hk0
zone of the data is shown in Fig. 2.

The ®nal merged data set was used to determine the actual
space group to which the data belong. Systematic absences in
the diffraction pattern are consistent with a space group of
P21212 or P212121. The calculated molecular weight of the
protein is 45.3 kDa per subunit; assuming four monomers per
asymmetric unit yields a Matthews coef®cient of 2.4 AÊ 3 Daa1

(Matthews, 1968) with a solvent content of 49%. Analysis of a
self-rotation function of the data (Fig. 3) indicates that there
are multiple twofold axes of symmetry, but that there is not a
fourfold axis of symmetry. This is consistent with there being
two dimers in the asymmetric unit. We are currently using the
molecular-replacement method to solve the structure.

This work was supported by a Cystic Fibrosis Foundation
Postdoctoral Fellowship to CJJ and NSF Grant No.
MCB9317373.
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