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Summary: The full set of non-hydrogen, atomic coordinates of porcine
tosyl elastase is given. This includes the tosyl group and the internal
water molecules.

The structure of porcine pancreatic elastase has been determined at
3.58 resolution (1, 2, 3). Recently, we have extended the resolution of
the structure determination of tosyl-elastase to 2.58 and have built an
accurate atomic model of the enzyme, the coordinates of which are reported
here.

High resolution X-ray data were collected from crystals, of the same
derivatives as were used previously (2). The phases obtained from these
new data were of high accuracy, the mean figure of merit being 0.86 for all

reflexions between 3.648 and 2.58, and this resulted in a clear and unambig-

uously interpretable electron density map.

The polypeptide main chain appears in the map as a continuous
ribbon of high density with clearly defined protrusions indicating the
positions of almost all of the peptide carbonyl oxygen atoms. Density
representing the amino-acid side chains is also clear, with the exception
of the extremities of some surface polar residues. Dimpling of six-
membered rings and forking of branched side-chains is, for the most part,

obvious. Sulphur atoms of disulphide bridges are just resolved and
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Figure T The mean error in the x-coordinate plotted as a function of
the distance from the mirror. Error bars indicate the points
averaged over less than 100 observations.

appear at twice the main-chain density. The majority of the residues

can be identified from the electron density alone, confirming the chemically
determined primary structure (5). It is known from the sequence work that
Asn-186 is very susceptible to deamidation and, indeed, the electron density
map at that point is more consistent with an aspartic acid. In addition to
the density associated with protein, peaks representing the positions of the
tosyl group attached to the active centre serine residue, a surface-bound
sulphate ion (4), twenty five internal and many surface water molecules,

are also well defined.

Using an optical comparator with a vertical mirror (6,7), a model has
been constructed from Kendrew-Watson skeletal components (Cambridge
Repetition Engineers, Greens Road, Cambridge, Englamd) which fits accurately
the electron density map of tosyl-elastase. From this model, the coordinates

of all non-hydrogen atoms including those of the tosyl group, sulphate ion and

TABLE 1l(see pp. 946-951)

The measured coordinates are recorded in Xngstrom units (0.lnm) measured
from the origin of the unit cell (P212 21), along the crystallographic axes.
Amino~acid residues are identified by %heir number in the chymotrypsinogen-A
numbering scheme (5) to facilitate comparison. Atoms are identified according
to the IUPAC-IUB conventions, 1970 (9) using Latin equivalents of Greek
characters, 7| has been transliterated as EH rather than H. The positions
of the amino group and oxygen atom of amide side-chains have been determined
from stereochemical considerations. An asterisk preceding an atomic
coordinate indicates that that atom is not clearly visible in the electron
density map. Such atoms belong to freely rotating surface residues and
were built fully staggered.
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v -10.1 33.0 35.1 ce 4.9 39.9 44,3 N 6.3 25.8 25.9 0 12,8 29.8 45,3
VAL 16 CaA 3.8 39.0 43,5 TRP 38 N 12.8 28,6 47,@
€62 -9.2 34.2 37,8 €t 4.3 37,5 44,1 co2 8.6 25,1 29.3  ASN S0
€61 ~-11.1 3%5.6 37.5 [ 5.4 37.3 44.2 CEY 7.9 24.1 30.3 ND2 14,9 25.9 49.2
€8 -18,1 34.8 36.8 N 3.3 36.8 44,4 c23 8.8 23.2 31.p 001 13,1 27.2 49,2
CA  -11.1 34.8 36.1 SER 29 CEW2 10,2 23.2 39.8 c6 14,0 26,6 48,6
c? ~12,8 34,4 35,3 06 1.2 35.4 48,2 CE2 18,6 24.D 29.8 cB 14.3 26,6 47,1
0 -12.1 35.6 34.5 ce 2.8 35.3 46.4 CE2  10.86 24.8 29.1 CA 13,0 27.4 46,4
N -13.2 33.9 35.7 c4 3.5 35.5 44.9 NE1  18.1 25.8 26.1 ct 11.9 26.4 46,4
VAL 37 cr 2.9 34.5 44,0 cD1 8.9 26.4 27.7 0 12.1 25.3 46.2
C62 -15.3 32.2 34,2 0 2.8 33.1 44,1 [ 7.9 25.9 208.4 N 10.8 26.8 46.8
€6l -16.9 34.2 J4.4 N 2.8 34,9 43,9 cB 6.4 26,2 28.3 TRP 51
€8 -15.6 33.4 35,4 GLN 3@ Ca 5.6 25.6 27.2 coez 9.9 22.9 48.7
CA  -14.6 34,4 35,1 NE2  -P.7 32.4 39,9 cr 4,3 26,2 271 ce3 8.9 22.1 48,2
€' ~-15.1 35.6 35.6 0E1  -1.9 33.9 41,0 0 4.8 27.3 26.6 cZ3 9.1 20,7 48.3
0 -15.3 35.8 37.1 cg ~1.1 35.6 42.3 N 3.2 2%.7 27.8 CEN2 18,1 28,1 48.9
N -15,5 36.8 35,2 ce 2.1 34.6 39,9 ALA 39 C22 11,2 21.9 49.4
GLY 18 c8 9.8 35.3 41,2 c8 1.8 25.2 27.2 CE2 11.0 22,3 49.3
CA  -15.7 37.9 35.6 ci 1.5 34.5 42,6 Ch 1.8 26,2 27.9 NEL 11,9 23,3 49,8
€' -14.7 38.% 3b6.4 c* 2.6 33.8 41.9 ct 1.4 26.2 29.4 €01 11.3 24.% 49,5
o ~14.9 39.1 37.5 0 3.6 34.4 48,7 0 1.8 25.6 30.3 6 18.1 24,4 48.8
N ~13.3 38.4 36.9 N 2.3 32.4 42,7 N 2.4 27.0 29.¢ ce 9.2 25,5 48,4
6LY 19 ILE 31 HIS 48 CA 9.6 26.8 46.9
CA  -12.4 38.9 36.6 toy 3.0 28.6 39.9 ~2.6 2B.4 32.9 c! 8.1 26.6 46.5
c -12.0 40.2 35.9 €61 3.4 29.5 41,8 NER -2.7 28.8 34.2 0 7.9 27,0 46.9
[ -12.3 48.6 34.8 c8 4,1 35.8 49,5 CE1  ~1.6 29.3 34.6 N 7.% 25.9 45,7
N ~11.0 41.9 36.5 (17 4.9 31.6 41,6 N1 ~B.7 29.3 33.5 VAL %2
THR 28 ca 3.2 31.7 39.8 c6 ~1.4 20,9 32.4 ] 6.8 27.5 43.1
€62 -12.2 43.3 37.6 c' 2.3 31.9 38.8 c8 -2.8 28.8 31,1 13 4.6 26.4 43,4
061 -9.7 43.5% 37.9 0 1.1 30,7 39.0 Ca -8.2 27.2 31.9 cB 6.1 26.3 43.7
SCB -18.7 43.4 37.8 N 2.8 0.8 37.6 ct -1.3 26.1 31.3 cA 6.1 26.4 45,3
CaA  -19.3 42.1 36.0 SER 32 0 ~2.2 25,9 38.5 [ .2 23,4 45,8
c' -8.9 41.9 36.9 06 2.3 30,0 34,1 N -1.1 25.6 32.% [ 5.2 24.2 45.9
[ -8.3 48.9 36.6 cB 2.4 38,9 35.2 THR 41 N 3.9 28,1 45.9
N -8.1 42.6 35,1 cA 2.1 38.1 36.4 €62 -@.6 23.4 34.4  HET 83
6Ly 21 . c’ 2.8 28,8 36,3 061  -2.2 22.3 33.3 CE 8.1 27.6 49.3
0E2  =5.1 44.3 31.7 0 4.1 28.8 36.3 ] -1.3 23,3 33.1 S0 0.2 25.9 49,5
0E1  -~3.1 44,3 32.5 N 2.1 27.7 36.3 CA -2.1 24.6 32.9 €6 Q.9 25.3 48.¢
co -4.4 44.9 32,6 LEU 33 c -2,8 25,2 34.3 [oL] 2.1 26.1 47,6
ce -4.7 43.4 33.9 £o2 2.0 23.8 37,9 ] -3.9 25.2 34.5 CA 2.7 25.4 48.3
R c8 -6.1 43.3 33.9 €01 4.1 24.3 37.4 N -1.8 25.5 35.1 c! 1.6 25.% 45.3
H ca -6.9 42.6 35,1 cG 2.6 24,1 37,0 CcYS 42 ) 1.4 26,9 44,0
c* -6,1 43.2 36.4 ] 1.8 25.4 37.1 CA -0.7 20.9 38,6 N 1.1 24.3 45.9
0 -6.7 43.9 37.1 cA 2.6 26.4 36.2 c8 ~2,4 21,4 38,6  THR 54
N -5.2 42.95 36,6 ct 2.5 2641 34.7 $6 -2,7 22,5 38,9 cG2 2 22.8 42,8
ALk 22 0 1.6 26,3 34.0 SG <2.9 23.4 37,1 061 5 23,9 417
ce -3.8 41.4 38,5 N 3.5 25.7 34,1 c8 1,0 24,6 37.2 cB 4 24,8 42,6
ca -4,3 42.8 37.8 GLN 34 CA -2.9 25,9 38,4 CA 1 24,2 44,8
c' ~3.p 43.8 37.5 NE2 3.9 30.2 31.1 c! -1.4 27.1 37,1 c' 8 22,8 44,4
[ -2.5 43.8 36.% 0E1 5.8 26.9 31.4 0 -@.4 27.6 36,8 0 6 22.1 45,3
N -2.7 44.3 38.5 co 4.6 29.9 31,4 N ~2,1 27.6 38.1 N 9 22.7 43,7
GLN 23 4 3.7 27.9 31.9 GLY 43 ALA 85
NE2  -4.D 48.6 40,8 ce 4.5 26.6 32.9 cA -1.6 28.5 39.8 co 21,8 43.3
0E1  -1.9 48,2 41,6 Ca 3.7 25.5 32.7 ct -23.9 27,9 40.1 Ca 21,5 43.9
<o -2.7 47.9 48.8 c* 4.4 24.2 32,8 [ -8,9 26.8 48.3 c* 29,3 43,2
ce -2.7 47,8 39.6 0 5.3 23.8 33,1 N -0.2 28,7 40.8 0 208.3 42,8
ce -1.4 46.1 39.6 N 3.7 23.6 31,4 GLY 44 N 19.3 43,9
cA -1.4 45,1 38,5 TYR 35 CA 8.4 28,3 42,8 ALA %6
c’ -0.1 44.3 30,7 OEW  -1.1 21.2 27,9 ct 8.9 29.4 42.9 c8 16,8 44,4
0 -0.1 43.3 39.5 co2 2.3 20.9 20.7 [ 2.9 30,6 42.5 Ca 17.9 43,4
N 2.0 44.6 37,9 cE2 1.4 21.2 28,1 N 1.4 25,1 44,0 ce 17.7 41,9
ARG 24 cz 8.1 21.2 28,7  THR 45 0 17.3 43,1
NEH2 2.8 45.4 31.2 CEy 2.1 21.5% 39.8 €62 1.4 31.3 47,1 N 18,3 41.8
NEH] 3.8 44,2 32.9 [+1+3% 1.1 21,5 38,7 061 8,3 38,7 45,6 His 87
cé 3.3 45.3 32.5 €6 2.5 21,1 30.1 c8 8.9 30.3 46,1 co2 17.9 39,8
NE 2.8 46.0 33.5 ce 3.8 21.0 31.9 cA 2.0 30.1 44.9 NE2 17.8 38.9
co 3.4 45.8 34,8 CA 4.6 22,3 31,0 c! 3.6 29.8 45.4 CEL 16.9% 38.2
[ 2.5 45,9 35%.7 cr 5.3 22.6 29,5 ] 3.8 28.6 45.8 ND1 16.9 38.8
o} 2.9 44,7 37,1 0 4.6 23,6 28.9 N 4,1 39.8 45,5 CG 17,8 39.7
cA 2.1 43.8 37.9 N 5.9 21.8 29,2 LEU 46 ce 18,3 48,8
c* 2.7 43.6 39,2 ARG 36 c02 8.5 33.9 43,4 cA 17.9 49,4
0 3.4 42,5 39,4 o NEM2 12.3 19.7 23.8 co1 8.3 32.5 45.1 c 18.3 39,2
N 2.5 44,3 42,2 o NEW1 12.8 19.5 26,1 ct 7.6 31.7 45.9 ] 17.% 38,2
ASN 25 . C2 11.9 19.8 25.1 c8 6.1 32.0 45.6 N 19.4 39,3
ND2 2.8 47,9 41,0 s NE 18.6 20.2 25,3 CA 5.4 32.8 46.1 CYS 58
001 1.1 46,5 42.2 . CO 10.3 20.4 26.6 cr 5.3 30.9 47.6 CA -0.4 24.3 36,7
€6 2.4 46.7 41,7 . CG 8.8 21.9 26,5 [’ 4.8 31.9 48.8 c8 -1.8 24.6 37,2
L] 3.5 45.8 41.8 cs 8.1 21.8 27.9 N 6.9 30.1 48.3 SG -2.9 23.4 37.4
CA 2.9 44,3 41,6 CA 6.8 21.8 27.9 ILE 47 sG -2,7 22.5 38,9
c 1.9 43,8 42.7 cr 5.8 21.1 24,9 cot 4.5 26.7 %2.2 ca -1.5 21.4 38,6
) 2.2 43.6 43.9 [ 5.3 19.9 2P cG1 5.7 27.08 49.8 cA -2.0 20.9 38.1
N 8.7 43.7 42.4 N 5.3 21.9 26,0 ca 5.3 29.1 50,4 c! -3.9 19.1 37,8
SER 26 SER 36A c62 3.8 29,3 50.1 4 -0.4 19.2 36.8
oG -2.6 44,5 42.8 06 2.2 21.3 24,3 CA 6.1 30,2 49.8 N -@.4 18.3 38,7
€8 -1.8 43,4 42.4 c8 3.2 22,3 24.5 c' 7.5 38.3 S@.2 VAL 59
Ca -8.% 43,4 43,3 ca 4.4 21.4 24.9 [ 7.7 38.4 S51.4 cG2 1.8 17.9 41,9
c* -8.2 41,9 43,9 c* 5.5 21.3 23.7 N 8.4 30.1 49.4 €61 2.9 19.% 39.3
0 -8.4 41,9 45.2 0 5.7 22.1 22.9 ARG 48 ce 1.7 18,8 39,6
N 2.0 49.9 43.2 N 6.9 20.0 23.7 NEHZ  B.4 27.8 55.% cA 2.6 17.6 38,5
TRP 27 GLY 368 NEHL 7.7 29.3 %3.0 c 2.5 16,1 33,4
c0z  -3.1 39.6 44.5 cA 7.1 19,6 22,7 c2 8.7 28.8 34.4 o 1.3 15,3 38,5
CE3 ~3.2 39.1 45,8 [ 8.2 20.9 22.% NE 9.9 28,5 53.9 -9.9 15.7 38,2
CEI 4.2 39.4 48,6 0 8.9 21,1 23.3 co 10,2 29,2 52.6  ASP 6@
CEH2 ~8,1 49,3 46,2 N 7.5 21.7 21.5 c6 9.7 28.4 51.5 -4.1 14,2 39,8
€22 -%.1 49,8 45.8 SER 36C ] 10.4 28,7 52.1 0Dy  -2.4 13.3 48,1
CE2  -4.1 48.9 44,1 06 7.7 22,7 18,7 ca 9.9 38.1 49.8 €6 ~3.¢ 13.9 39,4
NE1  ~4.D 48.8 42.8 ce 7.6 23,5 19,8 ¢ 19.6 39,3 48.3 ce ~2,6 14,2 38,0
CD1  -2.7 40,2 42.4 ca 8.2 22.9 21.1 0 10.1 30.0 47.2 CA -1.1 14,3 38,8
cc ~2.2 39.5 43,3 c 8.4 24,1 22,2 N 11.8 30,8 48,3 c -8.4 13.8 36,8
4] ~1.0 38.7 43.5 0 9.5 24,8 22.0 GLN 49 0 -9.3 12.5 36.¢
CA 8.2 39.6 43.8 N 7.3 24.3 22.8 NE2 15,4 34,5 47.4 N -8.1 14.5 35.8
< 1.5 39.0 43.2 SER 37 0E1 15.4 33,7 49.5 ARG 81
0 1.3 38.2 42.3 oG 5.3 25.8 22,6 co 14.9 33,8 48.4 e NEWZ -5.8 14.8 30.9
2.5 39.4 43.8 ] 6.3 26,5 23.2 cG 13.6 33,1 48.2 e NEH1 -4.1 16,0 3.9
PR3 28 . cA 7.3 25.4 23.8 c8 13.9 31,8 47.5 . C2 -4,6 15.2 31.8
co 4.1 40,8 45.2 ce 6.6 24.9 2%5.1 ca 12.5 311 47,1 . NE -3.7 14,6 31.9
o 2.6 4.4 45,2 0 6.3 23,7 25.3 c 12.8 29.p 46.3 ° €O -2.2 15.1 32,8
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* CG -1.6 14.4 33.1 ASN 72 0 18.8 26.4 36.8 ASN 93
[4:} -P.1 14.7 33.3 » ND2 9.2 48.8 27.6 N 12.8 25.5 36,8 ND2  -8,1 8.3 43.5
CA 2,4 14,0 34.5 * 001 2.8 38,6 27,6 GLY B4 001  -9.4 7,7 45,2
cr 2.8 14,1 34,6 . C6 8.9 39,7 28,1 Ca 12.3 24.2 36.8 cG -8.2 8.3 44,8
a 2.6 15.3 34.7 ce 1.5 39.9 29.4 c' 12.2 23.6 38.2 ce 7.2 9.1 45,6
N 2.5 13.1 34.6 CA 1.4 38,7 32.3 0 12.7 24,1 39.8 Ca ~6.5 10,1 44,8
GLu 62 c' 2.4 37.5 29.8 N 11,6 22.5 38.0 c! -7.2 18.9 43.8
0E2 4.3 8.8 36.3 0 3.3 37.%5 29.6 VAL 85 [} -8.6 11,3 44,0
0€1 6.5 9.4 36.1 N 1.5 36,4 29.7 ¢z 8.9 22,4 8.8 N -8.5 11.1 42,6
co 5.3 9.6 38.2 LEU 73 €61 9.4 20.3 40.1  THR 96
4] 4.7 11,1 36.1 €02 1.4 33,1 31.3 o] 9.8 21.2 39.9 C62  -6.6 12.4 39.2
ce 4.5 11.6 34.8 €01 -0.9 32.6 32.1 CA 11.3 21.7 39.2 061  -4.7 11.7 49.6
CA 4.8 13.0 34.6 c6 0.2 33.7 30.4 c' 12.3 20.5 39.3 ce -6.2 11.6 42.3
[ 4.5 13.8 33.4 cB 2.9 34.2 29.0 0 12.5 19.9 38.2 CA -7.1 11,9 41,8
0 5.2 13.3 32.5 Ca 2.1 35.1 29,2 N 12.7 20.1 40,4 c' -8.3 11.6 41.1
N 4.4 15,1 33.6 c* 2.8 35,3 27.9  GLN 86 0 -9.2 12.5 2.7
LEU 63 0 3.9 35,1 27.7 NEZ 16,7 19,5 44,3 N -8.8 18,4 41,3
co2 2.9 16.1 30.1 N 2.8 35.9 26.9 061  17.4 19.8 42.4
cD1 1.5 17.6 31,6  ASN 74 co 16.5 19.6 43.2 6.5 40,1
c6 2.7 16.5 31.6 ND2 1.8 33.8 25.0 c6 15.0 19.7 42.8 8.3 38.8
c8 4.8 17.1 32.2 001 -1.9¢ 35.0 24.7 ce 14,9 19.4 41,2 7.7 39.9
CA 5.0 16.8 32.5 6 8.4 3500 24.7 Ca 13.6 19.8 42.6 8.4 41.1
c' 6.3 16.7 33.1 ce 1.3 36,2 24,6 c! 13.1 18,0 41.5 9.9 41,2
0 6.6 16.6 34,3 Ca 2.6 36.1 25.5 0 13.5 16.8 41.6 18.3 2.3
N 6.8 17,4 32.2 c' 3.4 37.3 25.2 N 11,8 18.2 42.3 18.2 42,2
THR 64 0 3.7 37,5 24,2 LYS 87 11,8 43.3
CcG2 10,4 19.3 31.8 N 3.6 38.1 26,3 N2 14,2 16.0 47,7
061 9.7 17.8 31.4 GLN 75 ce 13.3 15.9 46.4 9.7 47.2
c8 9.8 18.3 31.5 * NE2 4.0 44.2 26,1 co 11.8 16.3 46.8 11.1 45.8
cA 8.9 18.3 32.6 * OE3 2.1 43.2 25.8 ce 11.2 16.3 45.% 10.4 46.2
c' 7.4 19.7 32.8 * co 3.5 43.1 25.9 ce 11.9 17.3 44,6 10.5 45,6
0 7.3 20.4 31.9 . CG 4.4 41,8 25,9 Ca 11.2 17.3 43.2 11.5 44.4
7.3 29.1 34,8 ce 3.6 49.% 26.2 ct 9.8 17.7 43.4 12,7 44,9
PHE 65 Ca 4.5 39.3 26.2 0 9.4 16,9 43.7 12,9 43,8
cD2 $.3 19.0 36.8 [ 5.% 39.2 7.2 N 8.9 16,6 43.3 13.8 44,1
CE2 4.4 18,0 36.0 0 5.5 38.8 27.8 1LE 88
c2 3.1 18,2 35.6 N 6.7 49,0 26.9 [+{:3} 6,6 17,2 39,7 16.3 42,7
CEL 2.5 19.% 35.2 ASN 76 C61 7.3 17.6 41,0 15.3 42,2
€01 3.6 20.6 35.2 ND2 11.1 41.6 27.7 c8 6.8 16,4 42.1 16,1 43.2
[ 4.9 28.4 35.6 0D1  18.6 39.6 28.7 c62 $.2 16.4 42.2 15,2 44,5
c8 5.9 21.5 35.6 cG 18.3 49.5 27.8 CA 7.4 16.8 43.4 15.8 45.4
CA 6.7 21.5 34.3 ce 9.1 40.4 26.9 c 6.9 15,9 44,6 16,6 46,3
c' 7.9 22.5 34,8 CA 7.8 40.6 27.8 0 6.9 14,8 44,6 15.4 45,3
0 9.1 22.1 34.7 c* 7.5 41,4 28,6 N 6.3 16.5 45,4
N 7.6 23.7 34.3 0 7.5 42,5 28,1 VAL 89 15.3 45,8
ARG 654 N 7.1 41.1 29.8 ce2 7.7 16.0 47.9 15.9 46.2
NEH2 8.1 38.1 29.% ASN 77 €61 5.5 15,7 49.1 15.3
NEHL 10.9 28.7 29.6 ND2 3.8 41.9 31,2 cB 6.1 16,3 47.9 15.5
c# 8.8 29.1 30.8 001 4.4 39,9 32.2 Ca 5.5 16.0 46.4 14,5
NE 8.3 28.4 31.9 [ 4.8 41,1 31,8 c' 4.1 16.3 46.6
co 9.0 27.3 31.6 ce 6,1 41,6 32,1 0 3,7 17.3 46,9 12.5
ce 8.2 26.5 32,7 Ch 6.8 42,2 30,9 N 3.3 15.4 46.3 13.9
1] 9.2 25.5 33.4 c' 8.1 42,8 31.4 VAL 98 14.8
ch 8.5 24,8 34.6 0 8,1 43,9 32,8 €62 -C.3 14.9 45,3 14.6
c 7.6 25.8 35,4 N 9.1 41,9 31,2 61 1.5 13,5 45.4 15.6
0 6.5 25.9 35,2 GLY 78 cB 1.2 14,7 45,3
N 8.3 26.6 36.3 CA CA 1.8 15.5 46.4 16.%
VAL 66 ce [ 1.3 14,9 47,7 13,9
cé2 7.1 26.3 39,2 0 0 1.9 13,9 48,1 15.0
C61 8.2 28,6 39.3 N N 5.3 15,3 48,3 16.5
c8 8.8 27.3 38.6 TWR 79 HIS 91
[ 7.6 27,5 37.1 c62 €02  -1.4 15,9 52.2 13.3
c' 8.1 29,8 36.7 061 NE2Z  -1.9 5.4 53,3 13,0
0 9.4 29.1 36.5 [+:] CEL ~2.4 14,1 53.4 13.4
N 7.3 29.8 36.5 ca ND2 -2.2 14,0 %1.8 13.5
VAL &7 c cG -1.8 15,1 51.3 14.0
cG2 7.4 30.6 33.7 0 ce -1.4 15,3 49.8 14.%
C61 7.8 33.1 34.4 N CA -0.1 14,7 49.5 14.4
ce 7.1 31.6 34.8 GLU 89 [ 13,1 49.3 14.8
Ca 7.5 31.2 36.2 OE2 0 12.5 48.2 16.3
c* 6.9 32.1 37.2 OE1 N 12.4 58,3 16.8
0 5.8 32.2 37.5 co PRE 92 16.5
N* 7.9 32.9 37.8 c6 €6 11.9 %52.6 17.8
VAL 68 cB cD 13.1 51,6
c62 18,8 34.1 39.6 cA [:] 19.7 51.8
C61 8.3 8 cr 1 11,8 598.5
cB 8.6 0 c 18.4 39.3
Ca 7.6 N 0 9.3 59.9
c* 7.7 GLN 81 N 11.3 50.5
0 8.9 NE2 13,3 36,5 48.1 TYR 93 6.8
N 7.1 0E1 14,6 34.5 40,3 OEH 8.8 56.4 a6,
GLY 69 cD 13.9 35,4 39.7 €02 11.6 54.0 46.9
cA 7.8 37.8 37.7 c6 13.8 35,1 38,1 ce2 19.9 5.2
cr 6.5 37.8 36.3 ce 12.4 34.4 37.8 Ccz .5 55.3 50.3
0 6.6 38.5 35,4 CA 12,2 34.4 36,3 CEL 8.8 54,1 (3% 48,8
N 5.4 36.9 36.2 c 11.6 33,0 35.8 co1 9.4 53.8 c8 48,6
GLU 78 0 18.6 32.6 36.1 cG 1¢.8 53.9 €62 9.9
0£2 5.3 34.3 31.9 N 12.5 32.2 35.4 ce 11.7 51.6 Ca 47.1
OEL 5.0 36.4 31.6 TYR 82 Ca 10.9 50.5 [ 46.9
[} 4.6 35,2 32.2 OEH 9.9 35.1 38,2 c 11.3 49.2 0 47.1
€6 3.6 35.2 33.2 €02 10.4 31.8 31,9 1] 11,1 49.1 N ] 45,6
4] 4,3 35,3 34,7 CE2 9.7 32.9 31.2 N -3.8 11.9 48,2  ALAte4
CA 4.5 36.8 35.8 c2 18.4 34,1 31.8  TRP 94 c8 1.2 18.9 45.9
c! 3.1 37.8 35.1 CEL 11,8 34.2 31.4 €02 5.3 14.3 44,8 CaA 1.2 19,6 46,4
0 2.5 37.% 36.1 €01 12.4 33,2 32.1 CE3 =6.1 14.8 45.6 ct 2.3 20.7 48.4
N 3.1 38,5 341 CG 11.7 32,9 32.3 c23 =7.3 15,5 45,2 0 2.0 21.9 48,2
His 71 c8 12.5 38,9 33.1 CEHZ -7.4 15.7 43.8 N 3.4 20,3 46,7
co2 8.2 42,2 33.1 CA 12.2 30.9 34.6 c22 -6.5 15.2 42,9 LEV1ES .
NE2 8 42.8 33.8 cr 13.2 29.8 35.4 CE2 -5.3 14,5 43.4 co2 4.3 23.1 49,6
CEL 0.0 42.6 34.9 0 14.2 29,8 35.3 NEL ~4.4 14,0 42,8 co1 4.0 20.8 58,3
NO1 8.3 41,8 35.2 N 12.3 29.0 36.1 CD1  -3.6 13,4 43,7 c6 4.1 21.7 49,1
[ 9.9 41,6 34,1 VAL 83 cG ~4.9 13,6 45,0 4] 5.3 21.3 48,1
ce 2.1 48.8 34.0 €62  14.1 27.8 39.1 c8 -3.3 13.1 46.3 CA 4.5 21.2 467
Ca 1.7 39.3 34.1 CG1 11.7 208.6 39.1 Ca ~4.,4 12,2 47.9 cr $.7 20.9 45.7
[ 1,1 38.9 32.8 ca 13.1 28,6 38,3 [ 4.8 11.8 46.2 0 6.9 19.0 45,5
0 9.2 38.7 32.7 1) 12.8 27.9 36.9 o -4.1 18,1 45.9 N 6.1 21.9 45.1
N 1.9 39.8 31.8 c 12.2 26.6 36.8 N -5.9 11.1 45.7 LEU106
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cn2 5.2 20.6 42.4 c62 9.1 37.6 2.8 Ca  =16.0 33.9 58.7 Ca  =10.4 31.0 31.0
To1 5.2 22.7 402.8 t61 9.5 36,5 €3.1 T -36.5 33.9 57.3 € -11.1 32.% 31.6
cc 5.3 22,1 42,3 [4:] 9.3 37.9 42.4 0 «15.9 34,1 56.5 0 -11.1 32.6 32.8
ce 6.8 22.6 42.9 Ca 8.d 38.5 43.1 N -17.9 33.8 57.2 N ~11.8 33.1 3.7
cA 7.1 21.8 44,1 [ 8.3 38.4 44.6  ASN132 THR144
c' 8.5 22.4 44.6 0 9.4 308.6 45.0 ND2 <21.5 33.8 54.7 €62 -12.7 35.8 3.9
0 8.4 23.6 44.9 N 7.3 38.2 45.4 32,3 S4.1 061 ~12,% 34.9 28.8
N 9.6 21.6 44.6  GLN119 33,08 S54.9 €8 -12.1 35.3 308.0
ARG107 NE2 8.9 39,8 49,0 33,2 56.2 CA  =-12,6 34.3 38,9
* NEM2  16.7 21.8 48.4 L1233 9.6 41.3 47.5 33.8 5.9 C'  -13.9 33.9 32.9
» NEML 14,6 21.3 49.1 €D 8.6 49.6 48,2 35,2 55.4 0 -15.1 34.5 331.%
. c2 15.4 21,2 48.1 c6 7.2 40.5 47.5 36,2 58.0 N -14.1 32.9 30.2
o NE 15,2 20.8 46.9 cB 6.7 39.0 47.6 35,2 54.0 ARG14S
co 13.9 20.3 46.6 CA 7.5 38.0 46,8 NEH2 =28.3 34.9 26,4
cé 13.0 21.5 46.1 ct 7.0 36,6 47.3 37.6 51.4 NEH1 -20.4 33.8 28.4
cB 11.7 208.9 45.6 0 6.6 35,8 46,5 37.3 52.8 CZ2  -19.6 34.4 27.4
ca 18.8 22.1 45.2 N 7.2 36.5 48,8 37.4 52.7 NE  -18.2 34.6 27.6
[ 11.6 22.5 43.6 LEU120 37,2 53.8 CO  ~17.7 34,9 28.9
o 11.6 21.8 62.7 co2 8.9 33.3 48.7 36.¢ 53.3 €6 -16.5 34.8 28.5
N 12.8 23.8 43,7 D!  18.0 33.9 50.9 37.1 53.5 B -16,2 32,3 28.7
LEU108 cG 9.1 34.4 49,8 38,4 53.3 €A ~-15.4 32.1 38.9
c 10.4 25,8 41,6 ] 7.7 34.9 5.3 36.5 53,9 C+  -15.3 30,7 3p.2
cD1 11,1 27.9 42.5 CA 6,8 35,2 49,2 0 -14.% 39,90 3@.1
c6 11.1 26,4 42,7 cr 5.3 35,3 49.8 35.9 %6.2 N ~16.1 29.9 32.4
c8 12.6 25.9 42.6 0 4.8 36,4 50.2 36,1 S4.7  THR147
Ca 12,6 24.3 42.5 N 4.6 34,3 49.6 37.2 54.9 €62 ~17.5 26.4 30.9
ct 14.1 23.8 42,5 GLY121 37.95 %2.6 0G: ~17.7 28.4 32.3
[ 14.8 23.5 43.¢ ca 3.3 34,2 49,8 36.8 51.7 C8  ~-17.8 28.9 398.9
N 14.6 24.9 41,3 ¢’ 3.1 34.8 51.¢ 38.6 B2.8 CA  ~16.3 28.% 3p.¢
ALA129 0 3.7 33.1 51.9 Cv  -16.2 28,1 28.8
[«] 15.9 23.3 39.2 N 2.8 34,9 51.9 4.9 53,3 o] ~16,9 28.% 28,1
Ca 15.9 23.5 48.7  VAL122 39.5 53.7 N -15.3 27.4 28.6
c’ 16.9 24.6 41,1 cG2 2.7 37,1 53,7 48.6 51.9  ASN148
0 18.1 24.4 41.3 €61 1.1 35.8 85.4 39.3 51.9 ND2  ~17.6 24.7 27.7
N 16.3 25.8 1.2 o] 1.6 36.3 3.8 38.5 %0.9 01 -15.7 24,1 27.8
CLN1ILE Ca 1.8 34.8 53.3 38.4 51.8 €6  ~16.%5 25.8 27.4
» NE2 21.3 29.2 39.9 c' 9.9 33.8 53,3 37.9 49.8 ce -16.1 26.1 28,7
* DE1 19.5% 28.9 38.5 0 -9.4 33.9 53.3 Cca “14.9 26.8 27.3
+ cD 26.1 28.7 39.5 N 1.4 32,6 54.2 35.5 54.0 C'  -14.4 28,8 26.4
c6 19.4 28,1 48.8  LEU123 35.7 52,9 o ~14.8 28.1 2%.1
c8 17.8 27.8 40,4 co2 8.5 28.9 52.9 34.% 51.3 N -13,6 26.8 26.9
CA 17.2 27.90 41.7 cot 2.8 28.5 33.8 3%5.2 51.2 GLY149
c' 16,8 27.9 42.4 c6 1.7 29.6 33.4 35,6 49.4 CA  -13.1 32.0 26.2
0 14.8 27.8 2.3 ce 1.1 38.1 55,8 37.4 49.2 C'  =11.4 29.8 26.2
N 16.6 28,8 43,2 Ch 9.4 31,5 34,7 37,3 47.6 0 -18.9 28.8 28,2
SER111 ct -2.3 31.9 56,9 @ 37.% 47.0 N ~11.1 31.8 28.2
0G 16,8 29.9 46,1 0 e.1 32.6 %6.8 37.2 47,2 GLN152
cB 16,8 38.1 45.3 N -1.4 31,3 58,2 » NEZ  -9.1 33,4 22.7
CA 15.9 20.8 44,9 PRO124 43.% 45.2 » QE1 -9.8 35,3 23.8
ct 15,7 31.1 43.3 ce -3.5 30,1 55.5 40,8 46.6 « CO -9.5 34,0 23.6
0 16,6 31.7 42.8 co -2.1 39.4 35.1 41,9 46.5 [+ -9.9 33.3 24.9
N 14.% 31.6 ¢3.3 [+ ~3.7 38.9 %6.9 42.2 45.3 c8 9.2 31.8 24.9
valL112 ot 3 3§ 31.% 57.3 431.4 44.2 Ca -¢,7 38.9 26.1
[+ 12.6 33.3 43,9 [ 8 39,6 58.8 48.3 44.3 cr -8.9 31.4 27.4
€G3 12.4 31.9 41.8 ] -8.9 29.9 58,3 39.9 45,5 0 -9.6 32.8 28.2
ce 12.7 33.1 42,3 N -2.3 38.8 %9.6 38.6 45.6 N -7.8 31.3 27.6
CA 14.3 32,9 42.8 ARG12S 37.4 45.8 LEU1SY
c 14,7 34.1 43,6 & NEW2 9.8 35,7 64.% 36,2 45,1 co2 ~8.,2 29.3 30,7
0 14.9 34.9 44,9 s NEMW1 7 34.5 6%.4 35.6 43,7 co1 -4.4 29.4 28.8
N 14.9 35.2 43.¢ ¢ C2 8 34,8 64,2 36.9 43.9 cG -5.9 29.5 29.4
THR113 « NE 3 33.8 63.3 ce -5.7 31.1 29.0
ce 16.1 38.8 43.3 * CD +1 32,8 63.3 33.7 41.6 ca 7.1 31,7 28.8
061 17.5 36.7 42.7 4 -1.3 32.9 62.0 32.8 41.9 cr ~6.8 33.2 26,6
ce 16.0 37.4 42.8 ce -2.3 38.9 82.8 33.9 42,7 0 -8.6 33.9 27.5
CA 15.1 36.4 43,7 CA -2.1 3.0 &0.8 34,8 417 N -6,6 33.8 29.7
cr 13.8 37.2 43.9 cr -3.2 28,8 &0.8 35.9 43.2  ALA1S2
<] 13.0 37.4 43,0 0 -4,2 28,9 62.5 35,7 41.9 ce -6,8 35.8 31,8
N 13.6 37,7 45.1 N -2.% 27.6 61.0 36.3 41.2 Ca ~6.4 35,3 29.7
LEU114 ALA126 35.2 41.6 cr -4.9 35.4 29.5
cpe 11.3 36,9 44,7 ce -2.6 25,3 &1.8 o ~4.8 34,7 29.9
c01 12,2 36.8 49,2 CA -3,4 25.4 61.0 37.8 41.6 N -4,3 36.4 20.7
cG 12.3 36.9 47.4 ct 4.8 26,6 61.8 35,4 42,2 GLN133
cB 12.2 38.3 47,8 [ -4.9 27.1 62.9 36.3 41,1 * NE2 -2.9 39.1 24.6
Cca 12.4 38.4 45,4 N -5.8 25.9 81.1 35.6 40.9% * 0E1 ~5.2 38.7 24.2
c' 12.6 39.9 45,8 GLv127 34.5 39.7 . ¢O -4,1 30.4 24,8
] 13.6 48.4 44.8 ca -6.8 25.8 61.7 33.4 42.2 4] -4.1 37.4 26.8
11.3 4p.4 44,7 [ -7.8 27.8 1.9 34.7 38.4 co -3.3 37.9 27.2
ASN115 9 -9.2 26.9 61.6 ca ~3.4 36.9 26.3
ND2  12.4 4g.3 41,8 N -7.3 28,3 61,3 33.7 37.% c* -2.6 37.3 29.%
0Dl 1.3 41.3 41.5  THR128 34,2 36.8 0 ~1.4 37,2 29,8
¢6 11.4 41,3 41.8 £e2 -8.0 31.56 59.9 35.1 35.7 N =3.3 38.0 38.4
ce 12.0 42,1 42.9 a6l -6.2 30,8 61.3 33.2 3%5.2  THR154
CA 11.4 41.8 44,4 cs 7.2 30.4 68,4 62 2.0 40,7 30,4
cr 9.9 42,2 44,3 Ca -8.1 29,3 61.0 34,2 34.3 061 ~4.3 40,6 31.8
[+] 8.9 41.3 44,6 ct -9.2 29.8 59.9 33.4 35.3 c8 3.0 40.2 31.4
N 9.6 43,5 44.1 4 -8.9 28,7 %8.9 33.6 36.1 CA -2.8 36,6 31.6
SER116 N -18.4 29.4 62.5 34,7 35.9 c' -3.5 38.2 32.8
.14 8.6 45,5 42.3 1LE12Y 35.6 34.8 0 -4.8 37.9 32.8
cB 8.3 45,5 43.6 cDt ~-11.5 26.5 59.9 9 35.4 34.1 N -2.9 38.1 34.8
Ca 8.2 44,0 44,1 €61 =11.9 27.1 60.4 3%.9 32.9 LEU1SS
c* 7.3 43.2 43.2 c8  -12.6 28.5 60.3 35.3 32.6 €Dz -1.7 38.3 38.7
0 6.1 43.2 43,3 €62 - -13.8 28,4 59.3 34.1 33.5 tp1  -2.3 36,2 37.6
N 7.9 42.5 42,2 CA  =11.6 29.4 59.6 32.9 33.3 c6 -2.6 37,7 37,4
TYR11? cr -12.1 38.8 $9.5 33.3 33.8 ce -2.4 38,4 36.3
ogM 8.1 47.1 37.7 0 -12.6 31,5 62.5 32.5 33.8 Ca -3.4 37.9 35.3
co2 9.4 43.8 38.9 N -12.3 31.2 %8.3 32.6 31.8 c -4.7 38.5 3%.4
ce2 9.3 45.1 38.4  LEULID 31,6 33.7 0 -4,8 39,8 35,8
ce 8.1 45,8 38.2 D2 -10.6 34.3 57.3 ~5.8 37.8 35.8
CEl 7.8 45.2 38.5 D1 -18.8 33.5 55.0 30.7 33.2 GLN1S6
cny 6.8 43.8 39.8 €6 -10.9 33.3 56.4 31.3 32.3 NEZ  -6.8 39.9 33.1
c6 8.1 43.2 39.3 C8  ~12.6 32.9 56.6 32.7 32.1 0E1  -9.2 39.6 33.4
cs 7.8 41.8 39.8 Ca «12.9 32.% 58.0 N -9.,4 38.7 31.8 co .8
ca 7.4 41,7 €1,2 €' -14.% 32.4 %8.7 LEUL43 c6 -7.7 37.7 33.7
c* 7.4 40.2 41.6 Q -15.1 31.6 57.6 Co2  -9.6 28.9 29.4 ce =7.9 37.3 35.1
° 6.4 39,4 1.8 N -14.8 33,5 8.7 €01 =11.7 27.8 29.5 [ -6.8 38,1 38.9
N 7.9 39,9 42.6  ALA131 CC  =12.8 28.5 32.4 c’ -7.3 38.9 37.%
VAL11S CB  -16.5 35.3 59.5 8 -11.4 29.9 38,9 0 -6.8 37.p 38.1
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\ -7.9 38.9 38.8 €' -22.2 23.9 52.9 6 -11.2 19.2 52.9 JEy -12.8 25.3 32.4
GLN15T7 ¢ -22.8 23.3 49.8 C8  «12.8 19,6 54,1 €2 -12.5 24.4 33,2
NEZ  -7.8 43.3 41,1 [ -22.4 23,4 52,2 C4  =11,2 27.8 54,2 ¢ <11.1 23.9 33.1
OEL  -S.7 42,4 4p.8  SER16S €' =11.1 21.8 53.2 8 -1@8.3 25.2 32.8
co -7.2 42.4 40,4 06 -21.2 21.6 54.1 o *12.2 22.1 52.4 ca -9.9 25.9 34,1
4 -7.6 41.4 39.8 €8 -22.4 21.5 53.7 A “12.4 22,4 52.6 cr -8.9 27.2 331.9
c8 -7.4 39.9 a2.1 €A -22.8 21.8 52.2  “ET182 2 -9.2 28,8 33,2
cs -8.3 38.9 39.4 £*  -24.2 1.7 51.8 CE  -13.4 18.8 2%.2 \ -7.6 26.6 34,2
cr -9.8 39,4 39,6 o -24,6 22.%5 51.7 2 -14,1 22,4 49,2 G.v193
o -18.1 42.3 38.9 \ -25.2 22.8 51.5 €6 =13.2 21.1 52.2 za -6.8 27.5 34.1
N -10.4 38.8 42.5 SER17R CB =13.4 22,6 52.6 c -6.3 28,1 35.4
ALALSE 06  -26.9 24.7 52.7 Ca  =12.6 23,2 5..5 3 -5.1 28.4 35.5
cB  -12.6 38.1 2.2 CB  -26.9 24,7 51.¢ C' +12.9 24.5 51.9 N -7.3 28,2 36.4
CA  -11.8 39.2 42.9 CA -26.3 22.6 51.2 3 -13.5 24,8 531.2  ASP154
' -12.3 38.7 42.3 C'  -26.6 21.8 49.9 N -13.1 25,3 52.9 002 -9.1 31.3 36.6
o -11.4 37.8 43,2 4 -25.8 21.6 49.1  VAL181 001 -7.8 31.3 36.5
N -13.4 39.4 42,8 N -27.8 21.2 49.8 €62 =-11.6 27.4 52.3 €6 -7.9 38.9 37.0
TYR159 SER178a €61 «13.1 29,1 51.2 o] -7.9 29.8 38.8
DEM =-14.8 41.2 49.9 0C  -3P.4 28,8 49.4 €8  -12.5 27.8 51.2 ca -6.7 28.8 37.7
€02 -1%.6 40.8 44.5 CB  -29.5 19.8 49.2 €A =13.6 26.8 S1.1 c -6.6 27.9 38.8
CE2 -15.8 41.3 47,9 Cx  -28.2 22.5 €8.7 €t ~14.1 27.8 49.8 o -5.8 28.3 39.9
CZ  -14.8 41.1 48.6 €' -28.3 21.5 47,6 0 ~13.9 26.8 48.8 N -6.8 26.6 38,5
CE1l -13.7 41.8 48,2 0 ~28.3 21.2 46,5 N -15.5 27.% 52.¢ TDS195
€01 -13.5 40.8 46.7 N -28.2 22.9 48.8 CYS182 CEw2 -7.2 22.8 35,6
CG  -14.7 42.8 45.9 SER17@8 . Ca  «20.7 26.9 Si.4 CTH2 -6.3 208.8 35.2
C8  -14.6 49.7 44.4 06 -29.6 25.9 47.0 B -22.3 25.4 52.9 Cxa  -5.8 18.3 35.5
CA  -13.8 39.4 44.2 B -29.5 24,9 47,9 S6  -19.8 25,3 49.4 CI0  -6.5 19.6 36.8
ce -14.6 38,2 44.4 Ca  -28.5 23.8 47.2 SG  -17.6 25.7 49.5% CTHL  -7.3 19,7 37.2
0 -15.% 38.1 44,9 c* -27.4 24.3 46.7 ce =17.5 27.3 49,2 CEHL  -7.8 20.9 37.6
-13.9 37.3 5.2 0 -27.28 24.8 45.6 Cr  =16.3 27,8 48.9 cz -7.8 22.8 36.9
LEU162 N -26,3 23,7 47.2 C' -16.1 29.3 48.8 SO -8.,5 23.6 37.3
€02 -13.7 32.8 43.7 TYRi7i 9 -16.5 38.9 49.7 JE2  -9.9 23.6 37.%
CO1 -14.8 34.8 42,7 0EH -25.3 32.5 8.5 N =16,2 29.7 47.6 0E1 -8.2 24.8 36.6
6 ~14.6 34,1 43,9 €D2 -23.5 27.4 48.2  ALA183 06 -8.0 23.8 38.9
B -13.6 35.0 44.8 CE2 -24.2 28.7 48,1 CB  =14.4 31,6 46.9 c8 -6.8 24.2 38.9
Ca  -14.4 36.1 45.5 C2  -25.1 29.1 d0.4 Ca  +16.@ 31.1 47.3 Ca ~8.7 25.6 39.6
C'  -14.7 35.8 47,0 CE1 -25.9 28.2 48.6 €' -16.9 31.5 46.1 c* -%.3 25.7 42.2
0 -13.4 35.8 47.5 €D1  -25.8 26.8 43.6 0 -16.9 32.9 45.1 [ -4.4 26.1 39,6
N -15.6 36.2 47.5 €6 ~24.4 26.4 48.3 N *17.6 32.6 46.1 N -5.2 25.4 41,5
PRB161 CB  -24.5 25.8 48,2  GLY1B4 GLY196
€6 -17.7 37.3 48.0 CA 25,2 24.4 47,0 €A -18.2 33,0 45.2 ca -4.2 25.4 42,2
C0 -16.8 36.8 46.9 C'  -24.2 23.1 46.4 C*  »19,5 32.7 45.2 c' -3.6 26,8 42,6
c8 -17.1 36.8 49,4 0 -24.4 22,8 45.3 0 -20.3 32.7 46.8 3 -2.7 27.9 43,3
Ca  -19.9 35.9 48.9 N -23.4 22.6 47.3 N *20.3 32.3 44.9 N 4.4 27,7 42,2
C' -16.3 34,5 @9,1  TRP172 6LY185 . 6LY197
[ -16.4 33.8 48.4 €02 -49.9 22.2 44.9 CA  =21.5 31.9 43.7 ca -4.2 29,2 42.4
N -13.7 4.1 %0.3 CE3 -20.8 22.9 44,4 €' =22.4 32.9 43.2 c* -4.7 29.6 43.8
THR162 €23 -19.6 20.5 43.2 0 -23.8 32.8 43.3 0 -5.3 29.1 44,5
c62 -13.6 33.2 52.1 CEN2 -19.2 21.4 42,5 N -22.2 33.9 42.9 N -3.9 38.7 44,1
061 -15.8 33.7 53.1 €22 -19.9 22.7 43.8  ASP1B6 PRA198
¢ -15.2 32.8 %52.3 CE2 =19.5 23.0 44,2 co2 -22.3 35,3 41.1 c6 -2.3 32.5 44,1
CA  -15.6 32.9 58 9 NEL -19.4 24,2 44,9 001 =28.1 37.4 41.6 co -2.8 31.4 43.3
'  -17.4 32.7 51.4 €01 =~19.9 24.8 46.1 CC  -20.8 36.4 41.6 ce -3.8 32.5 45.5
0 -18.9 33.6 51.6 €6 -20.4 22.8 46.1 CB  =22.0 36.5 42.3 Ca -4.8 31.3 45,4
N -17.% 31.4 51.9 €8 -21.1 22.1 47,3 CA -22.8 35.98 42.3 c -5.6 31.9 45,6
vAL163 €A =22.5 21.6 46.8 Ct  -22.9 34,7 40.8 o -6.1 32.4 44,6
€62 -19.8 31.6 49,8 €' -22.7 20.3 47,4 0 -23.5 35.2 40.1 N -5.9 31.9 46.7
CC1 -21.6 29.9 51.1 0 -22.2 19,3 46.7 N -22.2 33.68 42.3  LEU199
cB N -23.4 28.1 48,4 GLYIBY €02 -12.4 31.7 48,6
ca [ GLY173 CA  -22.2 33.4 39.2 CD]  -9.9 33.4 a7.?
ct  +18.% 29,7 52.9 A =23.6 18.8 48.8 C'  =21.6 34.3 38.2 €6 -9.3 32.6 48,1
0 -17.6 28.8 52.9 €' -22.4 18.3 49,6 0 -21.5 34.2 36.9 c8 -8.1 31.8 47.6
[ -19.0 29.7 54,80 0 -21.5 19.8 59.2 N -21.8 35.4 38.¢ ca -7.1 32.8 47,2
ASP164 N -22.2 16.9 49,7  VAL188 c* -6.5 33.6 48,3
002 -21.3 38.3 57.5  SER174 €62 =22.2 38.1 37.9 3 -6.2 33.2 49.4
001 -21.7 28.9 55.9 06 ~22.2 14,4 49.5 €61 +19.9 38.8 37.% N -6.4 34,9 47.9
cc -20.9 29.5 56,6 €8 -21.7 14,8 50.6 CB  ~22.9 37.9 38,2 wWiSzee
€8 ~19.2 29.2 56.6 CA  ~21.1 16.3 5p.4 CA  =20.3 36.4 37.7 €02  -4.9 36.3 45.8
CA -16.9 28.8 55.0 c* ~20.1 16.3 49.7 c’ -18.9 36.2 37.9 NE2 ~3.8 35.8 45.1
(4] ~19.5 27.4 54.7 0 -19.9 15.8 50.% 0 -18.5 36,2 36.9 CEl -2.7 35.8 46,0
[4 -28.5 27.3 54.1 N -20.1 16,8 48.5 N -18.3 34.3 39.2 NO1  -3.3 34.3 47.2
N -18.9 26.4 55.2  TWR1?S ARGISBA <6 -4.5 36,5 47,1
TYR16% €62 =-18.1 17.4 45,4 NEH2 =19,4 4p,3 42.9 cB -5.3 37.e 48,1
OEW -18.9 18.7 55.2 061 -20.2 16.8 45,8 NEWL 17,3 41.2 42.9% ca -6.2 35.9 48.8
€02 -19.4 22.9 S56.9 CB  -19.4 17.5 46.4 €2 -18.3 4p.3 42.5 c' -7.1 36.4 49,7
CE2 -19.6 20.6 56.8 CA  -18.9 16.9 47.7 NE  =18.8 39.4 41.8 0 -8.2 37.1 49.1
cZ -1%.1 22.8 55.5 Ct  +17.8 17.8 48,4 €O =16.8 39.5 42.9 N «7.3 36.2 51.2
CE1L ~-18.4 28.8 54.5 0 -16.6 17.4 48.1 Cc -16.9 38.4 39.8 <crs2el
cDy -18.3 22.2 54.7 N -18.1 18.7 49.4 B =16.4 37.8 42.3 €A -11.8 34.6 48.3
cc -18.8 22,7 55.8  VAL176 €a  -16.8 36.1 39.3 €8 -11.5 35.6 49.4
cB  -18.5 24.3 56.1 €62 -16.9 22.8 5.1 c'  -16.7 36.5 39,7 56 ~-11.5 35.2 51.1
Ca -19.3 25.1 55.8 €61 -19.2 21.2 50.4 0 -17.6 34,8 49.6 56 -9.7 34.5 51.3
' -21.9 24.8 55.4 €8 «17.9 21.8 49.6 N -15.9 J4.2 3.5 c8 -9.8 35.7 52.%
[ -21.4 24,2 54,6 Ca  -17.2 19.5 49.7  SER1ES ca -8.4 36.7 51,8
N -21.6 25.4 56.3 €' -17.8 19.2 51.1 06 -16.8 31.% 38.9 < -7.5 37.7 52.8
ALAL6S [ -17.8 19.1 52.8 CB  -16.7 31.7 39.3 0 -6.3 37.7 53,2
B -23.2 26.6 57.5 N -15.9 18.9 51,4 cA  +15.5 32.5 39.9 N -8.5 38.7 53,2
Ca -22.9 25.4 56&.8 LYS177 c* -14.2 32,8 39.3 LEv202
¢+ -23.6 25.3 55.% NZ -16.8 15,5 50.2 0 -13,8 32,7 38.5 €02 -6.4 42.3 53,4
0 -23.9 24.2 55.8 CE  -16.1 14,7 51.2 N -14,2 38.8 39.% CO1  =B.3 42.6 55.1
N -23.3 26.4 54.7 €0 -1%5.6 15.5 %2.3 GLY198 €6 «7.9 42.3 53,5
ILE167 C6  ~-14.7 16.6 51.7 Ca  =12.9 38,1 39.1 ce -8.7 41.8 53,2
D1 -24.3 38.5 54,8 c8 14,4 17,6 52.7 [ 13,3 29.4 37.8 [} «7.9 39.8 53,8
C61  ~-24.2 26,8 54,3 €x -15.6 18,6 52.7 0 «14.4 29.4 37,5 c -8.1 39.6 55.3
c8 -23.8 28.8 53.2 ¢ -15.8 19.8 53.5 N -12.1 28,9 37,3 0 -9.2 39.5 55,7
CG2 -24.4 26,4 51.9 [ -14.6 20.9 53.8 CYS191 N ~7.1 39.6 56,8
ca  -23.8 26.% 53,6 N -15.5 19.6 5¢.9 CA  -17.7 28,4 34,4  vAL2E3
€' -23.9 25.9 52,4 ASNITS CB  =16.6 28.3 35,4 €6z -8.1 37.1 57.8
[ -24.5 2%.1 51.8 ND2 -15.8 21.9 58.6 S6  «15.1 27.1 35.9 €61 -7.2 37.7 59.3
~ -22.4 26.8 52.2 601  -13.3 21.5 58.6 S¢  -13.9 28.8 33.7 cB -7.8 37.9 57,8
Cvsi68 €6 ~-14,6 21.3 58.2 CB  <12.9 29.8 34.8 ca -7.2 39.4 57.5
Ca  -17.8 28.3 52.4 CB  -14.8 28,1 57.2 €A =12.6 28.1 36.2 ce -6.3 40.1 58.2
e -17.3 27.3 49.2 CA  -14.9 20.6 55.8 €' -11.8 27.4 35.6 0 -5.0 39.9 58.9
$G  +17.6 25.7 49.5 €' -13.5 21.1 55.4 0 -18.8 27,6 36.2 N -6.5 41.1 59.8
SC  -19.8 25.3 49.4 0 -13.1 22.1 56.1 N «11.8 26,6 34.6  ASN224
ce -20.3 25.4 50.9 N -12.8 28.5 54.6 GLN192 ND2 6.3 41
CA -21.8 28.4 51.8  SER179 NE2 -13.7 23.8 33,9 001 -5.6 39,
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cG ~5.6 49.3 61.7 SER217 CG2 =15.6 23,5 46,2 cH 3.1 23.1 54,4
ce ~5,0 48.9 60.6 06 -21.5 22.8 38.5 CG1 «13.1 23.8 46.3 cc2 4.1 24.9 53.7
ca ~5.7 41.9 59.8 CB  -2p.4 23,5 30.6 CB  -14.2 23.8 45.6 ca 3.8 21.7 54,5
c ~4.7 42,8 59.9 CaA  -19.0 22,6 38.8 CA  <14.2 25.3 45.7 c 5.0 21.8 55.2
0 ~3,6 43,0 59.4 C'  -18.9 22.8 37.5 €'  -12.5 25.4 45.8 0 6.1 21.5 54,7
N -5.3 43,4 57.9 0 -18.3 22,6 36.6 0 “11.8 25.2 44,8 N 4.9 22.2 56.5
GLY205 N -19,3 2@.8 37.3 N »11.9 25.7 46,9  ASNZ39
Ci ~4.6 44,4 57,2  ARG217a PHE228 ND2 5.8 25,8 57,7
c -3,4 43,6 56.4 NEM2 -22.5 14.1 35.4 €02 <-11.8 28,8 46.3 001 4.6 24,8 59.6
0 ~2.4 44,2 55.9 NEW1 =21.7 16.3 37.5 CE2 -11.6 29.8 45.2 cc 5.4 24,3 58.8
N -3.5 42.3 56.2 €2 -21,7 16.3 36.2 €2 -10.5 30.1 44.7 ce 5.9 22.9 58.8
GLN206 NE  -20.3 16.3 35.7 CEL  -9.3 29.6 45.2 CA 6.1 22,4 %7.3
NE2  -0.08 38.% 57.1 €D -19.4 16.3 36.6 b1 -9.2 28.% 46.0 c' 6.9 21.1 57.4
0E1 1.7 39.9 56.5 €6 -18.7 17,8 36.6 CG  =-12.4 28.3 46.6 o 8.1 21.9 57.0
co 2.4 39.6 56.4 €8 -19.9 18.7 38,2 CB  -12.4 27,3 47.7 N 6.3 20.1 57.8
c6 -0.5 40.4 55.6 CA  -19.2 20.1 36.1 CA  -12.7 25,9 47.3  ASN240
c8 ~1.8 40.6 56.3 C*  <19.9 20.8 35.9 €' -19.2 24,8 48,2 ND2 6.2 17.8 60.%
CA ~2.8 41,5 55,4 o ~19.8 29.9 33.8 [ ~11.0 24.6 49.2 001 4.9 17.9 39,7
ct ~3.4 48,8 54.5 N -21.2 21.3 35.¢ N -8.9 24.5% 48.2 <G 5.2 17.9 %9.%
0 -4.8 48.0 54.8 LEU218 THR229 ce 5.6 17.7 58,0
N -2.9 42.3 53.3 02 -24.1 20.9 34.0 €62 ~6.7 21.8 49.6 cA 6.9 18.7 57.8
TYR207 €01 -25.3 21.1 36.9 061 -7,7 22,2 47.4 c 7.7 18,5 56.5%
OEH  -8.2 42.9 49.4 6 -23.9 20.8 35.4 c8 -7.3 22,8 48.6 0 9.1 18.3 56,6
CD2  -4.8 42.1 59.3 ce  -23,3 22,2 35,1 Ca -8.4 23.7 49,2 N 7.1 18,3 55,4
CE2  =-5.6 42.8 49.9 CA -22.9 22.1 34.5 c’ -7.9 24.5 %2.3  VAL24}
c2 ~7.9 42,1 49.8 €' -21.6 23.6 34,1 0 -7.3 25,5 50.1 €62 5.6 17,3 52.8
CEL  -6.9 40.8 50.8 0 -22.2 24.3 33.4 N -8.1 24.2 51.% c61 7.5 18.7 51,6
€01 ~5.8 40.0 50.% N -20.4 24.9 34.8  ARG230 c8 6.6 18.% 53.8
c6 -4,7 49.7 58.% GLY219 NEW2 =9.2 22.8 58.8 cA 7.6 18.3 54,1
c8 -3.3 48.0 5¢.9 Ch -19.9 25.3 J4.5 NEH: ~18.8 23.8 57.8 [ .8 19.3 53,9
CA ~3.4 39.4 52.4 [ «19.3 26.0 35,7 2 -9.,7 23.7 87.4 0 10.0 16.0 53.6
[ ~2.6 38,1 52.4 0 =19.4 25,7 J6.9 NE -9.2 24.4 56.9 N 6.8 20,7 54,80
0 -1.4 38,1 52.3 N -18.5 26.8 35,3 2] -9.8 25,3 %6.8  1LE€242
N -3.5 36,9 52,6 CYv5220 [ -9.8 29,8 54.9 cD1 7.5 24,7 52,9
ALA20B CA  -11.6 28.4 35.3 ce -8,6 24,4 53.9 €61 8.6 23.6 52.6
c8 ~2.4 35,3 54.2 B «12.9 29.0 34.8 CA -7.9 24.8 52.7 ce 9.3 23.9 53.9
CA -2.6 35.7 52.7 S6  -13.9 28.9 3.7 c -6,4 24.8 53.2 €62 10,3 24.0 %4.3
c’ -3.6 34.7 51.8 SG  -1%.1 27.1 35,9 0 -%,8 23,6 33.9 cA 9.0 21.6 53,6
0 -4.8 34.8 51,7 €8 -16.6 28.3 35,4 N -5.4 25.6 52.8 4 10,9 21.4 54,5
N -2.6 33.7 $1.% €A -17.7 27,5 38.2 vaL23: 0 12,1 21.% 54,1
vaL209 c'  -18.3 28.5 37.6 cc2 81,1 N 10.8 21.9 55.8
€62  -1.5 33.8 49.1 [ -18.3 26.3 38.3 ce1 3.8  ALA243
CCL  -2.8 30.9 48.9 N -16.8 29.4 36.4 c8 82.6 ce 11.3 20.6 58.2
ce ASN221 Ca s3.1 cA 11.9 20.8 56,8
cA -3.3 32.6 52.7 NO2 -20.9 32.5 34.5 c* s4.6 ¢t 12,8 19,93 56.5
c' -4.1 31,5 51.6 0DY -19.2 31.1 34,0 [ 55,1 0 14.1 19,5 56,5
0 -3.3 30.8 52.4 €6 -19.9 31.8 34.8 N 55,4 N 12.9 18,5 56,1
N -5.1 31,5 51.6 c8  -19.3 31.9 36,3 SER232 SER244
HIS219 CA  =19.3 30.6 37.0 06 87.7 06 18.6 16,2 95.0
co2  -%.9 33.2 54.3 Ct 21,3 30.% 37.1 1] 37.4 ce 11.6 18,1 55.9
NE2Z  -3.8 33.5 55,7 [ -21.8 31.2 36.7 ca 6.9 CA 12.6 17.2 95,8
CE1  -6.6 32.6 %6.3 B -21.4 29.2 37.8 ct 87.% c! 13.1 17.2 54,2
ND1  -8.9 31.7 35.5  VAL2214A 0 56.8 0 13.4 16,1 83,7
c6 -6.4 32.1 54,2 €62 -23.8 27.3 36.3 N 56.6 N 13.1 18,3 53.6
c8 -7,3 31.4 52.8 CGL «24.6 27.3 38.3  ALA233 ASN245
CA -5.9 38.6 52.3 €o  -23.8 27.6 37.9 ce 56,8 ND2  10.9 16.7 50,6
c' ~5.6 29.4 51.5 cA  -22.8 28.9 38,0 cA s7.3 001 49,6
0 -6.8 28,3 52.1 C*  -23.2 29,6 39,4 c 56.8 c6 se.3
N -6.7 29.6 %8.3 0 -22.4 29,6 49,4 0 57.2 4] 51,4
GLY211 N -24.7 29.8 39,5 N 5.8 Ca 52.2
Ci 7.3 28.6 49.4  THR222 TYR234 cr 52,0
c* -6.3 26.4 48,4 €62 -26.9 31.6 43,6 0EH 33.1 o 51,3
[ -5.8 29.2 47.4 061 =-26.3 31.8 39.3 €02 83,7  WAT g
N ~6.7 27,1 47.7 €8 -26.3 38.9 49,4 ce2 83.4
vaL212 CA  =25.2 38.4 49.7 cz 53.3 OH2 -18.7 26.1 48.1
cGc2 ~4.1 25,9 47.8 c ~24.9 29.3 43.8 CEl 53.5 NAT 2
CGL  ~4,6 24.9 45.5 ] -25.% 20,1 41,5 (1} 83,7
ce ~5.1 25.3 46.8 N ~24.6 29,7 43.0 €6 53.8 OH2 ~19.4 30.2 40.4
ca -6,0 26,5 46.4  ARG223 ] 4.0 WAT 3
ct ~7.2 26,9 45,7 NEH2 -38.8 31.1 44,3 CA 55.5
0 ~7.7 24.9 46.8 ® NEHL -29.9 29.1 43.% ce 56.0 0HZ -21.0 32,2 49.1
N ~7.4 26,5 44.5 « CE -29.9 39,1 44,4 0 85.5 waY 4
THR213 o KE -29.8 30.8 4%, N 86.8
€62  ~9.6 26,9 41.7 * C0 -28.2 29.0 45.4 ILE23S OH2 =~17.8 31,5 2.8
061 -8,2 28.4 42.9 €6 ~26.9 29.5 44.9 €01 57.8  WAT S
ce -8.6 27,0 42.5 Ch  -26.1 28.3 44.3 cc1 5.1
cA -8,5 26.1 43.7 Ch -24,9 28.8 44,0 c8 s8.6 OH2 -16.1 27.4 53.3
c ~8.4 24,7 43.3 Cr  -24.8 27,7 43.9 cG2 9.6 WAT &
0 -7.3 24.1 43,1 ] ~23.7 26.8 44.7 CA 57,4
N -9.5 24,0 43,3 N «23.9 27.8 42,9 c 57.9 0H2 ~=16.% 24.8 53,4
SER214 LyS224 [ 2.6 23,8 37,6 WAT 7
] ~9.6 20.5 43.9 N -24.7 23.2 42.9 N 2.9 22.9 58.7
CB  ~18.0 21.8 44,2 CE  -23.8 22.7 42,6 SER236 oH2  -16.1 31.3 55,3
Ca ~9.5 22.6 43.8 CO  -22.8 23.8 42.5 06 1.6 19.8 68.9 WAT 8
c'  -10,3 22.5 41.8 €6 -23.3 24.9 41.6 ce B.8 20.1 80.4
0 9.9 22.1 40.7 C8  -22.3 26.6 41,3 Ca 1.6 2 OH2 +13.9 29.1 585.6
N -11.9 22.7 42.1 cA -22.8 2:.7 42,6 g' g; WAT 9
PHE215 [ -28.9 27,3 42.7 .8 2
€ €02 -14.8 28.9 42.8 [ -20.2 27.3 41,8 N 1.5 19.6 37.3 oWz 0.9 49.6 37,3
CE2 -1%.4 20.6 44.90 N -28.4 27.8 43.8 TRP23? WAT 18
¢ -164,7 2@.1 45.8 PRp225 cn2 1.1 18.1 53.1
CE1 ~-13.3 19.9 44,7 (3 «28.3 28.3 46.1 CES 1.8 19.3 52.4 OH2 4.4 49,7 37.3
cby -12.8 28.3 €D -21.2 27.8 5.9 €23 1,1 19,4 51,8 WAT 11
6 -13.7 28.7 42.6 C8  -19.8 22.8 45.% CEHZ 1.6 18.3 38.3
ce  -13.1 21.1 41.2 A =18.9 28.4 44,0 c22 1.8 17.1 S8.9 oH2 $.7 42,3 35,7
CA  -12.6 22.6 41.9 C*  -17.8 27.5 43.7 cE2 1.6 17.: :g: WAT 12
c'  -13.6 23.5 41.9 0 ‘-18.8 26.3 43.6 NE1 1.6 15, .
0 -13.6 24.3 42.8 N ~16.7 28.2 43.5 co1 1.4 16.4 54.5 OH2 3.8 39.6 39.9
N -14.5 23.4 48.2 THR226 cG 1,3 1;.; :;: WAT 13
vaL216 €62 -13.3 28.3 42.% ce 2.9 18, .
t €62 -1%5.4 24.7 37.7 061 ~-15.3 29.3 41.6 cA 2.1 18.8 56.4 o2  -6.4 38.9 41.8
CG1 -14.8 26.3 39.6 c8  -14.7 28.7 -z.g tt:" 32 ::.; :;3 HAT 14
c -15.7 25.1 39.1 CA  -15.8 27.6 43. . . .
cz -15,9 26,3 49.1 cr -15.1 27.1 44.6 N 2.9 28,7 55.2 O0H2 4.4 30.9 39.6
C*  -16.7 23.8 39.7 [ -15.3 27.5 45,7 u:zs:o s 203 816 AT 15
-16. . .7 N -14.4 26.8 44.5 1 1. . .
2 -1:,; 332 :;,z vaL227 ' cc1 1.8 23.9 53.6 OH2  -3.8 38.4 36.4
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wWAT 16 WAT 19 WAT 22 WAY 25

0H2 -1,9 28.2 45,6 0H2 -9.6 18,6 46.4 OH2 5.1 36.1 41,2 OM2 5.2 37.8 38.1
WAT 17 WAT 208 WaT 23 suL 1

OHZ  -9.6 29.5 58.1 0H2  -9.2 19,6 48.3 OH2 4,4 35.1 38.2 S04  -8.3 21,8 8.9
®iY 18 WAT 2t WAT 24

OM2 7.1 28.5 54.7 OH2 -8.9 18.8 51,1 +L}} 2,2 36.8 38,6

internal waters have been measured using a simplified version of the device
described by Salemmi and Fehr (8). Table 1 lists the coordinates as measured.
Gross clerical errors in coordinate measurement have been eliminated using
the output from a model-building programme (10). The r.m.s. deviation
between the measured coordinates and those obtained by the model-building
programme was 0.1888. The problem of depth perception in the direction
perpendicular to the mirror produces a systematic variation in the accuracy
of the x-coordinate measurement as is shown in Figure I.

A full description of the structure and its determination is in

preparation
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building the model. D.M.S. is grateful to the Beit Memorial Trust for
financial support. We would also like to thank the Bristol Computer
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REFERENCES

1. Shotton, D.M. and Watson, H.C., Phil. Trnas. Roy. Soc. Lond, B, 257,
111 (1970). T
2. Watson, H.C., Shotton, D.M., Cox, J.C. and Muirhead, H., Nature, 225,
806 (1970) . T
3. Shotton, D.M. and Watson, H.C., Nature, 225, 811 (1970).
4. Shotton, D.M., White, N.J. and Watson, H.C., Cold Spring Harbor Symp.
Quant. Biol., 36, 91 (1971).
5. Shotton, D.M, and Hartley, B.S., Nature, 225, 802 (1970).
6. Richards, F.M., J. Mol. Biol., 37, 225 (1968).
7. Colman, P.M,, Jansonius, J.N, and Matthews, B.Ww., J. Mol. Biol., 70,
701 (1972). -
8. Salemme, F.R. and Fehr, D.G., J. Mol, Biol., 70, 697 (1972),
9. 1IUPAC-IUB Commission on Biochemical Nomenclature, J. Mol. Biol., 52,
1 (1970). o
10, Diamond, R., Acta Cryst., 21, 253 (1966).

951



