




overall B values for a crystal, the B value 
being a parameter that reflects the internal 
order within a crystal. Relative Wilson plots, 
also known as difference Wilson plots ( l o ) ,  
are useful for assessing changes in the inter- 
nal order of protein crystals. These plots of 
L~(XF,ZII;FI,~) ,  where F is the crystallo- 
graphic structure factor for crystals of type a 
and b, versus 4 sin2 B/h2 (resolution) are 
routinely used to characterize and compen- 
sate for the disordering effects resulting 
from the diffusion of heavy-atom derivatives 
into protein crystals. The slopes of these 
plots are directly related to the difference in 
overall B values for two different crystals, a 
(Earth-grown) and b (space-grown). 

The STS-26 experiments included an en- 
gineered native form of 7-interferon D'  (7- 
IFN D') .  Crystals of y-IFN D' are trigonal 
(space group R32, with A = b = 114 A and c 
= 315 A). The crystals were grown from a 
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solution of 49% ammonium sulfate, 0.0511.1 
sodium acetate, p H  = 5.9 (11). Many crys- 
tallization experiments were performed at 
the University of Alabama at Birmingham 
with this protein over a 2-year period, and 
3-D intensity data sets were collected. For 
STS-26, five crystallization experiments 
were performed under conditions identical, 
except for gravity, to those routinely used 
for crystal growth studies on Earth. Two 
crystals were obtained that were larger than 
the best that have been produced in any 
ground experiments; one was -50% larger 
than the largest crystal that had been ob- 
tained previously. The overall morphology 
was similar to the Earth-grown crystals. 

The 3-D intensity data for the STS-26 
crystal were compared with data sets ob- 
tained from four Earth-grown crystals. The 
space-grown crystal displayed an increase in 
measurable data throughout the resolution 
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Fig. 1. Comparison of diffrac- 
tion intensity data for space- 
grown (A) and Earth-grown 

(B) porcine elastase, and (C) 
isocitrate lyase. The y axis 
shows the fraction of data 
with l iy(1)  2 5. (A) Space- 
grown y-IFN D' cystal and 
the data obtained from four of 
the largest Earth-grown cry- 
tals of y I F N  D'. (a) Space- 
grown porcine elastase crystal 
and a porcine elastase crystal 
of comparable size grown on 
Earth. (C) Comparison of in- 
tensity distributions for space- 
grown and Earth-grown crys- 
tals of isocitrate lyase. 

(0)  cvstals of (A) Y-IFN D', 

range, with a significant fraction of mea- 
sured data beyond 3.0 A resolution, where 
the Earth-grown crystals displayed no sig- 
nificant diffraction. 

Although this improvement could reflect 
enhanced counting statistics resulting from 
the larger crystal volume, examination of a 
relative Wilson plot indicated that the space- 
grown crystal has a lower effective B value. 
This relative Wilson plot is shown in Fig. 
2A, where the data from the space-grown 
crystal is scaled to the data from an Earth- 
grown crystal. If the B values of the two 
crystals were comparable, the relative Wil- 
son plot should be flat with a slope of zero. 
For comparative purposes, a Wilson plot 
based on data from two of the Earth-grown 
y I F N  D' crystals is shown. The slope for 
this plot is essentially zero, whereas the 
space versus ground plot displays a positive 
slope throughout the resolution range, with 
a steeper slope at the higher resolutions, 
indicating that the B value for the space- 
grown crystal is lower than that for the 
Earth-grown crystal. 

Crystals of porcine elastase are ortho- 
rhombic (space grou P212'21, with a = 
50.9 A, b = 57.2 1 and c = 75.0 A). 
Crystals were grown by seeding techniques 
from solutions of precipitant (1.5M sodium 
sulfate, 0.1M sodium acetate, pH = 5.0) 
(12). Small seed crystals were added to the 
solution of precipitating agent in one side of 
the double-barreled syringes. The seed crys- 
tals used were -50 pm in the maximum 
dimension. A number of well-formed elas- 
tase crystals in the range of 0.5 to 2.1 mm 
were obtained from six crystallization ex- 
periments on STS-26. Comparison of 3-D 
intensity data for a space-grown crystal with 
dimensions comparable to Earth-grown 
crystals studied earlier (13) (Fig. 1B) re- 
vealed that the space-grown crystal yielded 
significantly more data at all resolution 
ranges, with enhancement in the ultimate 
resolution at which measurable data can be 
obtained. The relative Wilson plot (Fig. 2) 
did not reveal a significant difference in B 
values for data in the lower resolution 
ranges, but the highel: resolution data indi- 
cated that the space-grown crystal had a 
significantly lower overall effective B value. 

Crystals of isocitrate lyase are orthorhom- 
bic (space roup P212121, with a = 80.7 A, 

grown from a solution of 1.7M sodium 
citrate, 0.1M tris-HCI, pH = 8.0. Crystalli- 
zation experiments (14) have invariably re- 
sulted in the growth of dendritic clusters 
(Fig. 3A). 

An improved habit for isocitrate lyase was 
observed from the experiments on STS-26. 
Although some dendritic growth was found 
in the space samples, a number of well- 

b = 123.1 1 , and c = 183.4 A). Crystals are 
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