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Summary: Atomic coordinates and backbone torsion angles are 
tabulated for the active form of subtilisin BPN' (or Novo). 
Coordinates are also given for well defined solvent molecules 
inside the structure and in the neighborhood of the catalytic 
site. 

The three dimensional structure of phenylmethanesulfonyl subtilisin BPN' 

(PMS.BPN') at 2.5 "A resolution has been described in previous publications 

(1,2). We have nowreinterpreted the electron-density map, rebuilt the model, 

determined the structure of the active enzyme, and located 150 solvent mole- 

cules. In order to enable other investigators to construct their own models, 

we present here a list of Cartesian coordinates for all the atoms in active 

subtilisin BPN', or subtilisin Novo which is an identical enzyme from a 

different commercial source (3,4). Backbone torsion angles $ and J, are also 

given, as well as coordinates for selected solvent molecules. 

To facilitate a more careful and detailed interpretation the original 

2.5 g electron-density map of PMS.BPN' was recalculated on a grid of a/64, 

b/80 and c/60, contoured at 0.1, 0.2, 0.4, 0.6...e/i3 and sections of constant 

y  were plotted on a scale of 2 cm = 1 "A. A new model of PMS.BPN' was then 

constructed with the aid of an optical comparitor (5). The new model is 

almost identical to the original one described earlier by Wright et al. (1). -- 

The backbone and most of the side chains were not significantly altered. A 

few side chains which did require adjustment were all far from the catalytic 

site and conclusions previously reached (1,2) remain valid. 

*present address: Medical Research Council Laboratory of Molecular Biology 
Hills Road, Cambridge, England. 
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The structure of the active enzyme (ACT*BPN') was arrived at by exami- 

nation of a difference electron-density map calculated with coefficients 

[F(PMS*BPN')-F(ACT*BPN')] and the original isomorphous replacement phases for 

PMS.BPN'. The active enzyme structure was further confirmed with the aid of 

a second map calculated with the same phases but with coefficients 

[2F(ACTsBPN')-F(PMS.BPN')I, which approximates the electron density of the 

active enzyme itself. 

Coordinates for the active subtilisin molecule were measured directly on 

the model and checked for gross errors by calculating bond lengths and angles. 

Coordinates were also recorded for 150 clearly defined solvent molecules, of 

which three are unambiguously inside the protein molecule. All coordinates 

except those for 26 atoms whose locations remained relatively uncertain were 

then used to compute structure factors to 2 x (intensities to 2 "A having 

meanwhile been measured on ACT.BPN'), resulting in a conventional R-factor of 

44%. The new calculated phases were used in turn to compute Fo-F, and 

2Fo-Fc maps which now permitted placement of the uncertain atoms and confir- 

mation or correction of solvent molecule locations. As examination of these 

maps progressed, it became evident, as expected, that many coordinates re- 

quired slight revision. However these corrections are estimated as 2 i or 

less, most of them less than 1 g. 

In Table 1 are listed the atomic coordinates for active subtilisin BPN' 

and 17 solvent molecules (assumed to be water) which are located either in 

the neighborhood of the catalytic site or in the interior of the protein 

molecule. These coordinates were obtained directly from the model, with the 

exception of residues 11-26, 232-253, and 268-275, where the coordinates 

listed are the output of a refinement by Diamond's model building program (6). 

For convenient model building the coordinates are given in gngstrom units in 

a Cartesian system. Monoclinic crystallographic fractional coordinates can 

be obtained by the following transformation. 
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Table 

PHE 

GLN 
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I (continued) 

.L RESEARCH COMMUNICATIONS 

24.6 30.4 w.9 
36.1 a,., 34.1 
33.9 29.6 w.3 
33.3 29.9 33.0 
33.9 29.3 31.1 
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GL.” 

24.6 
Z5.L 
IS., 
25.2 
23.4 
23.L 
II.0 
21.4 
21.6 
20.. 
2L.O 
19.9 
22.) 
LP.3 
19.) 
L8.3 
ll.0 
16.1 
Lb.3 
LS.3 
Lb.+ 
14.3 
L3.O 
12.3 
**.I) 
IL.5 
LI.6 
12.1 
‘2.6 
LO.9 
lL.5 

9.4 
a.9 
7.8 
6.5 
6.3 
3.7 

::“, 

::: 
6.0 
3.I) 
2: 
6.2 
3.2 
::: 
2: 
1.2 
::: 
::: 
::: 
2: 
::: b.2 
2: 
2: II.. 
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Table I (continued) 

66.3 
65.2 SL” 32.8 

3z.7 
32.4 
3L.L 
3L.Z 
32.7 
31.3 
13.3 

44.3 
64.5 
cl.0 
Lb. L 

LE” 

4.+ 

: : :  
7.2 

37.3 
,I., 
36.9 
36.0 
N.5 
38.0 
37.1 

9.L 

34.7 
34.5 
33.5 
32.L 
3L.B 
31.0 
3L.L 
29.9 
28.9 
27.I 
28.3 
29.9 
28.4 
27.8 
28.9 
28.5 
27.6 
27. L 
27.6 
16.1 
21.5 

LE” 

26.4 
16.3 
2,.1 
27.9 
29.0 
LB., 
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LE” 

X = (150 x - 1322) 10 -4 
tryst 

Y tryst = (184 Y - 3999) 1o-4 

Z tryst = (5 X t 159 Z - 1654) 1O-4 

where X, Y, and Z are the Cartesian coordinates given in Table 1. The space 

group is C2, with a = 66.7 i, b = 54.4 w, c = 62.9 ?. and 8 = 91.9'. Atoms 

for which the Fo-Fc map indicates coordinate errors of more than about 1 "A 

are labeled with an asterisk ("). Most of these occur in surface side chains 

that are ill defined in the 2.5 "A PMS.BPN' map. In particular it should be 

emphasized that residues 98-102 are still very uncertain. Backbone chain 

torsion angles in degrees are listed in Table 2 with $ first, followed by (I. 

Nomenclature and torsion angle conventions follow IUPAC-IUB (7) recommend- 

ations. 
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