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(57) ABSTRACT 

By analyzing the three-dimensional Structure of the Copri 
nus laccase Structural parts or Specific amino acid residues 
can be identified, which from Structural or functional con 
siderations appear to be important for the oxidative Stability 
of a laccase. When comparing the three-dimensional Struc 
ture of the Coprinus laccase Structure with known amino 
acid Sequences of various laccases, it has been found that 
Several Similarities exist between the Sequences. 
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LACCASE MUTANTS 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

0001) This application is a 35 U.S.C. 371 national appli 
cation of PCT/DK01/00292 filed Apr. 30, 2001 and claims, 
under 35 U.S.C. 119, priority or the benefit of Danish 
application nos. PA 2000 00707 and PA 2001 00327 filed 
Apr. 28, 2000 and Feb. 28, 2001, respectively, and U.S. 
application Nos. 60/203,345 and 60/277,817 filed May 10, 
2000 and Mar. 21, 2001, respectively, the contents of which 
are fully incorporated herein by reference. 

FIELD OF THE INVENTION 

0002 The invention relates to laccase mutants with 
improved Stability properties. 

BACKGROUND 

0003 Laccase is a polyphenol oxidase (EC 1.10.3.2) 
which catalyses the oxidation of a variety It of inorganic and 
aromatic compounds, particularly phenols, with the con 
comitant reduction of molecular oxygen to water. 
0004. Because laccases are able to catalyze the oxidation 
of a variety of inorganic and aromatic compounds, laccases 
have been Suggested in many industrial applications Such as 
lignin modification, paper Strengthening, dye transfer inhi 
bition in detergents, phenol polymerization, hair colouring, 
and waste water treatment. A major problem with the use of 
laccases is their poor stability against Oxidative attack from 
e.g. radicals formed from the oxidation of mediators (also 
referred to as "enhancing agents”). 
0005 Accordingly, it is the purpose of the present inven 
tion to create laccase variants with improved oxidative 
Stability by using the information of a three-dimensional 
Structure of a Coprinus cinereuS laccase. 

SUMMARY OF THE INVENTION 

0006 By analysing the three-dimensional structure of the 
Coprinus laccase Structural parts or Specific amino acid 
residues can be identified, which from Structural or func 
tional considerations appear to be important for the oxida 
tive Stability of a laccase. Furthermore, when comparing the 
three-dimensional Structure of the Coprinus laccase Struc 
ture with known amino acid Sequences of various laccases, 
it has been found that several similarities exist between the 
Sequences. The present invention is based on these findings. 
0007 Accordingly, as a first aspect the invention pro 
vides variants of a Coprinus laccase and of Coprinus-like 
laccases with improved oxidative Stability as compared to 
the parent Coprinus laccase or Coprinus-like laccase. 
0008. In still further aspects the invention relates to DNA 
encoding Such variants and to the use of the variants for 
various industrial purposes. 

DETAILED DESCRIPTION 

0009. The Coprinus-Like Laccases 
0010) A number of laccases produced by different fungi 
are homologous on the amino acid level. For instance, when 
using the homology percent obtained from UWGCG pro 
gram using the GAP program with the default parameters 
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(penalties: gap weight=3.0, length weight=0.1; WISCON 
SINPACKAGE Version 8.1-UNIX, August 1995, Genetics 
Computer Group, 575 Science Drive, Madison, Wis., USA 
53711) the following homology was found: 

0011 Coprinus cinereus laccase comprising the amino 
acid sequence shown in SEQ ID No. 1: 100%; 

0012 Polyporus pinsitus (I) laccase comprising the 
amino acid sequence shown in SEQ ID No. 2: 74.4%; 

0013 Polyporus pinsitus (II) laccase comprising the 
amino acid sequence shown in SEQ ID No. 3: 73.8%; 

0014 Phlebia radiata laccase comprising the amino 
acid sequence shown in SEQ ID No. 4: 69.9%; 

0015 Rhizoctonia Solani (I) laccase comprising the 
amino acid sequence shown in SEQ ID No. 5: 64.8%; 

0016 Rhizoctonia Solani (II) laccase comprising the 
amino acid sequence shown in SEQ ID No.6: 63.0%; 

0017 Rhizoctonia Solani (III) laccase comprising the 
amino acid sequence shown in SEQ ID No. 7: 61.0%; 

0018 Rhizoctonia Solani (IV) laccase comprising the 
amino acid sequence shown in SEQ ID No. 8: 59.7%; 

0019 Scytalidium thermophilum laccase comprising 
the amino acid sequence shown in SEQ ID No.9: 
57.4%; 

0020 Myceliophthora thermophila laccase comprising 
the amino acid sequence shown in SEQ ID No. 
10:56.5%. 

0021. Because of the homology found between the 
above-mentioned laccases, they are considered to belong to 
the same class of laccases, namely the class of “Coprinus 
like laccases”. 

0022. Accordingly, in the present context, the term 
“Coprinus-like laccase' is intended to indicate a laccase 
which, on the amino acid level, displays a homology of at 
least 50% and less than 100% to the Coprinus cinereus 
laccase SEQ ID NO.1, or at least 55% and less than 100% 
to the Coprinus cinereus laccase SEQ ID NO.1, or at least 
60% and less than 100% to the Coprinus cinereus laccase 
SEQ ID NO.1, or at least 65% and less than 100% to the 
Coprinus cinereus laccase SEQ ID NO.1, or at least 70% 
and less than 100% to the Coprinus cinereus laccase SEQ ID 
NO.1, or at least 75% and less than 100% to the Coprinus 
cinereus laccase SEQID NO. 1, or at least 80% and less than 
100% to the Coprinus cinereus laccase SEQ ID NO. 1, or at 
least 85% and less than 100% to the Coprinus cinereus 
laccase SEQ ID NO. 1, or at least 90% and less than 100% 
to the Coprinus cinereus laccase SEQ ID NO. 1, or at least 
95% and less than 100% to the Coprinus cinereus laccase 
SEO ID NO. 1. 

0023. In the present context, “derived from is intended 
not only to indicate a laccase produced or producible by a 
Strain of the organism in question, but also a laccase encoded 
by a DNA sequence isolated from Such Strain and produced 
in a host organism containing Said DNA sequence. Finally, 
the term is intended to indicate a laccase which is encoded 
by a DNA sequence of synthetic and/or cDNA origin and 
which has the identifying characteristics of the laccase in 
question. 
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0024. The Three-Dimensional Coprinus Laccase Struc 
ture 

0.025 The Coprinus laccase consists of the 539 amino 
acids derived from Coprinus cinereus laccase IFO 8371 as 
disclosed in SEO ID No.1. 

0026. The three-dimensional structure is believed to be 
representative for the Structure of any Coprinus-like laccase. 
0027. The structure of the laccase was solved in accor 
dance with the principle for X-ray crystallographic methods 
given in “X-Ray Structure Determination”, Stout, G. K. and 
Jensen, L. H., John Wiley & Sons, inc. NY, 1989. The 
Structural coordinates for the Solved crystal Structure of the 
laccase at 2.2 A resolution using the isomorphous replace 
ment method are given in a standard PDB format 
(Brookhaven Protein Data Base) in Appendix 1. It is to be 
understood that Appendix 1 forms part of the present appli 
cation. In Appendix 1 the amino acid residues of the enzyme 
are identified by three-letter amino acid code (capitalized 
letters). 
0028. The laccase structure is made up of three plasto 
cyanin-like domains. These three domains all have a similar 
beta-barrel fold. 

0029. Three copper atoms were observed in the three 
dimensional Structure: 

0030 The so-called type 1 copper ion is coordinated by 
two histidines and one cysteine. 
0031. The so-called type 2 copper of the trinuclear centre 
is missing in the Structure disclosed in the present applica 
tion. 

0.032 The so-called type 3 copper consists of two type 3 
copper atoms (pair of copper atoms) bound to a total of 6 
histidine ligands. 
0.033 When comparing the amino acid sequence of the 
crystallized three-dimensional Structure with Coprinus 
cinereus amino acid sequence of SEQ ID No. 1 the follow 
ing four differences are observed: 

0034) 18 amino acids are missing from the N-terminal 
of the crystallized protein; 

0035) 17 amino acids are missing from the C-terminal 
of the crystallized protein; 

0036) Q19 in SEQ ID No. 1 is an A1 in the crystallized 
protein; and 

0037 Q243 in SEQ ID No. 1 is an E225 in the 
crystallized protein. 

0038 Generality of Structure 
0.039 Because of the homology between the Coprinus 
laccase and the various Coprinus-like laccases, the Solved 
Structure defined by the coordinates of Appendix 1 is 
believed to be representative for the structure of all Copri 
nus-like laccases. A model Structure of Coprinus-like lacca 
SeS may be built on the basis of the coordinates given in 
Appendix 1 adapted to the laccase in question by use of an 
alignment between the respective amino acid Sequences. 
0040. The above identified structurally characteristic 
parts of the Coprinus laccase Structure may be identified in 
other Coprinus-like laccases on the basis of a model (or 
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Solved) structure of the relevant Coprinus-like laccase or 
Simply on the basis of an alignment between the amino acid 
Sequence of the Coprinus-like laccase in question with that 
of the Coprinus laccase used herein for identifying the 
amino acid residues of the respective Structural elements. 
0041 Furthermore, in connection with Coprinus laccase 
variants of the invention, which are defined by modification 
of Specific amino acid residues of the parent Coprinus 
laccase, it will be understood that variants of Coprinus-like 
laccases modified in an equivalent position (as determined 
from the best possible amino acid Sequence alignment 
between the respective sequences) are intended to be cov 
ered as well. 

0042 Methods of the Invention for Design of Novel 
Laccase Variants 

0043. The laccase mutants of the present invention may 
be designed by constructing a variant of a parent Coprinus 
laccase, which variant has laccase activity and improved 
Stability as compared to the parent laccase, which method 
comprises: 

0044) i) analysing the three-dimensional structure of 
the parent Coprinus laccase to identify at least one 
amino acid residue or at least one Structural part of 
the Coprinus laccase Structure, which amino acid 
residue or structural part is believed to be of rel 
evance for altering the Stability of the parent Copri 
nus laccase (as evaluated on the basis of structural or 
functional considerations), 

0045 ii) constructing a Coprinus laccase variant, 
which as compared to the parent Coprinus laccase, 
has been modified in the amino acid residue or 
Structural part identified in i) so as to alter the 
Stability, and, optionally, 

0046) iii) testing the resulting Coprinus laccase vari 
ant with respect to Stability. 

0047 The laccase mutants of the invention may also be 
designed by constructing a variant of a parent Coprinus-like 
laccase, which variant has laccase activity and improved 
Stability as compared to the parent laccase, which method 
comprises: 

0048 i) comparing the three-dimensional amino 
acid structure of the Coprinus laccase with an amino 
acid Sequence of a Coprinus-like laccase, 

0049) ii) identifying a part of the Coprinus-like 
laccase amino acid Sequence which is different from 
the Coprinus laccase amino acid Sequence and which 
from Structural or functional considerations is con 
templated to be responsible for differences in the 
Stability of the Coprinus and Coprinus-like laccase, 

0050 iii) modifying the part of the Coprinus-like 
laccase identified in ii) whereby a Coprinus-like 
laccase variant is obtained, which has an improved 
Stability as compared to the parent Coprinus-like 
laccase, and optionally, 

0051) iv) testing the resulting Coprinus-like laccase 
variant with respect to Stability. 

0.052 The analysis or comparison performed in step i) of 
the methods of the invention may be performed by use of 
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any Suitable computer programme capable of analysing 
and/or comparing amino acid Sequences. 

0053. The structural part which is identified in step i) of 
the methods of the invention may be composed of one amino 
acid residue. However, normally the Structural part com 
prises more than one amino acid residue, typically consti 
tuting one of the above mentioned parts of the Coprinus 
Structure Such as one of the copper centres. 

0.054 The laccase variants of the invention have 
improved oxidative Stability compared to the un-modified 
parent laccases. Improved oxidative Stability means that the 
laccase variants of the invention have improved tolerance 
towards oxidative chemical compounds, Such as radicals 
formed from laccase mediated oxidation of radical precursor 
compounds. The radical precursor compounds may prefer 
ably be mediators or "enhancing agents', Such as those 
described in EP 705327 (compounds containing N-OH, 
N-O and NR-OH groups), WO950.1426 (compounds 
containing two aromatic rings etc.), WO 96/10079 (meth 
ylsyringate type of compounds) and/or WO 99/57360 
(N-hydroxyacetanilide type of compounds). 

0.055 According to the invention useful laccase variants 
may be obtained by: 

0056 protection of the active site center by introduc 
tion of Steric hindrance in the oxygen entry cleft; 

0057 modification of oxidation labile amino acid resi 
dues in or near the Substrate entry cleft; 

0058 modification of oxidation labile surface exposed 
amino acid residues. 

0059) Modifications 

0060. The modification of an amino acid residue or 
Structural part is typically accomplished by Suitable modi 
fications of a DNA sequence encoding the parent enzyme in 
question. The term “modified” as used in the methods 
according to the invention is intended to have the following 
meaning: When used in relation to an amino acid residue the 
term is intended to mean replacement of the amino acid 
residue in question with another amino acid residue. When 
used in relation to a structural part, the term is intended to 
mean: replacement of one or more amino acid residues of 
Said structural part with other amino acid residues, or 
addition of one or more amino acid residues to Said part, or 
deletion of one or more amino acid residues of Said struc 
tural part. 

0061 The construction of the variant of interest is accom 
plished by cultivating a microorganism comprising a DNA 
Sequence encoding the variant under conditions which are 
conducive for producing the variant, and optionally Subse 
quently recovering the variant from the resulting culture 
broth. This is described in detail further below. 

0062 Variants with Altered Oxidative Stability 
0.063. It is contemplated that it is possible to improve the 
oxidative Stability of a parent Coprinus laccase or a parent 
Coprinus-like laccase, wherein Said variant is the result of a 
mutation, i.e. one or more amino acid residues having been 
deleted from, replaced or added to the parent laccase, the 
stability test performed as described below. 
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0064 Preferred positions for mutations are the following: 

CcL: MtL: 

F21 V52 
H91 G121 
F112 F141 
H133 
H153 Y177 
Y176 H2O6 
H230 M260 
H309 P336 
F335 T365 
Y347 38O 
S349 382 
Y375 V4O6 
Y416 
F449 
E455 A506 
F456 W507 
Y490 W543 

0065 wherein 
0066 CCL: Coprinus cinereus laccase comprising the 
amino acid sequence shown in SEQ ID No. 1; 

0067 MtL: Myceliophthora thermophila laccase com 
prising the amino acid Sequence shown in SEQ ID No. 
10. 

0068 The above shown rows are homologous positions. 
The following variants are preferred: 
0069. A variant of a parent Coprinus laccase, which 
comprises one or more of the following Substitutions in SEQ 
ID No. 1: 

0070 F21 A, I, L, N, R, S, Q; 
0071. H91 A., I, L, N, R, S, Q; 
0072 F112 A, V, L, I, P, F, M, G, S, T, C, Y, N, Q, D, 
E, K, R, H, 

0073 H133A, I, L, N, R, S, Q; 
0074 H153A, I, L, N, R, S, Q; 
0075 Y176A, i, L, N, R, S, Q; 
0076 H230A, I, L, N, R, S, Q; 
0077 H309 A, I, L, N, R, S, Q; 
0078 F335 A., I, L, N, R, S, Q; 
0079 Y347 A, V, L, I, P, F, M, G, S, T, C, Y, N, Q, D, 
E, K, R, H, 

0080 S349 A, V, L, I, P, F, M, G, S, T, C, Y, N, Q, D, 
E, K, R, H, 

0081 Y375 A, I, L, N, R, S, Q; 
0082) Y416 A, I, L, N, R, S, Q; 
0083) F449 A, V, L, I, P, F, M, G, S, T, C, Y, N, Q, D, 
E, K, R, H, 

0084 E455A, V, L, I, P, F, M, G, S, T, C, Y, N, Q, D, 
E, K, R, H, 

0085 F456 A., I, L, N, R, S, Q; 
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0.086 Y490 A, V, L, I, P, F, M, G, S, T, C, Y, N, Q, D, 
E, K, R, H. 

0087. A variant of a parent Myceliophthora thermophila 
laccase, which comprises a mutation in a position corre 
sponding to at least one of the following positions in SEQID 
No. 10: 

0088 V52 A, I, L, N, R, S, Q; 
0089 G121 A, I, L, N, R, S, Q; 
0090 F141 A. V. L., I, P, F, M, G, S, T, C, Y, N, Q, D, 
E, K, R, H, 

0.091 Y177A, I, L, N, R, S, Q; 
0092 H206A, I, L, N, R, S, Q; 
0.093 M260 A, I, L, N, R, S, Q; 
0094) P336 A., I, L, N, R, S, Q; 
0.095 T365A, I, L, N, R, S, Q; 
0096) I380 A, V, L, I, P, F, M, G, S, T, C, Y, N, Q, D, 
E, K, R, H, 

0097. I382 A, V, L, I, P, F, M, G, S, T, C, Y, N, Q, D, 
E, K, R, H, 

0.098 V406A, I, L, N, R, S, Q; 
0099 A506 A, V, L, I, P, F, M, G, S, T, C, Y, N, Q, D, 
E, K, R, H, 

01.00 W507 A, I, L, N, R, S, Q; 
0101 W543 A, V, L, I, P, F, M, G, S, T, C, Y, N, Q, D, 
E, K, R, H. 

0102 Detergent Composition 
0103) The laccase variants of the invention may be added 
to and thus become a component of a detergent composition. 
0104. The detergent composition of the invention may for 
example be formulated as a hand or machine laundry 
detergent composition including a laundry additive compo 
Sition Suitable for pre-treatment of Stained fabrics and a rinse 
added fabric Softener composition, or be formulated as a 
detergent composition for use in general household hard 
Surface cleaning operations, or be formulated for hand or 
machine dishwashing operations. 
0105. In a specific aspect, the invention provides a deter 
gent additive comprising the laccase variants of the inven 
tion. The detergent additive as well as the detergent com 
position may comprise one or more other enzymes Such as 
a protease, a lipase, a cutinase, an amylase, a carbohydrase, 
a cellulase, a pectinase, a mannanase, an arabinase, a galac 
tanase, a Xylanase, an oxidase, e.g., a laccase, and/or a 
peroxidase. 
0106 In general the properties of the chosen enzyme(s) 
should be compatible with the Selected detergent, (i.e. pH 
optimum, compatibility with other enzymatic and non 
enzymatic ingredients, etc.), and the enzyme(s) should be 
present in effective amounts. 
01.07 Proteases: 
0108 Suitable proteases include those of animal, veg 
etable or microbial origin. Microbial origin is preferred. 
Chemically modified or protein engineered mutants are 
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included. The protease may be a Serine protease or a metallo 
protease, preferably an alkaline microbial protease or a 
trypsin-like protease. Examples of alkaline proteases are 
Subtilisins, especially those derived from Bacillus, e.g., 
subtilisin Novo, Subtilisin Carlsberg, Subtilisin 309, Subtili 
sin 147 and subtilisin 168 (described in WO 89/06279). 
Examples of trypsin-like proteases are trypsin (e.g. of por 
cine or bovine origin) and the Fusarium protease described 
in WO 89/06270 and WO 94/25583. 

0109 Examples of useful proteases are the variants 
described in WO 92/19729, WO 98/20115, WO 98/20116, 
and WO 98/34946, especially the variants with substitutions 
in one or more of the following positions: 27, 36, 57, 76, 87, 
97, 101, 104, 120, 123, 167, 170, 194, 206, 218, 222, 224, 
235 and 274. 

0110 Preferred commercially available protease 
enzymes include AlcalaseTM, Savinase TM, Primase TM, Ever 
lase"M, Esperase"M, and Kannase TM (Novozymes A/S), Max 
ataseTM, MaxacalTM, MaxapemTM, ProperaseTM, PurafectTM, 
Purafect OxPTM, FN2TM, and FN3TM (Genencor Interna 
tional Inc.). 
0111 Lipases: 
0112 Suitable lipases include those of bacterial or fungal 
origin. Chemically modified or protein engineered mutants 
are included. Examples of useful lipases include lipases 
from Humicola (synonym Thermomyces), e.g. from H. 
lanuginosa (T. lanuginosus) as described in EP258 068 and 
EP 305 216 or from H. insolens as described in WO 
96/13580, a Pseudomonas lipase, e.g. from Palcaligenes or 
P. pseudoalcaligenes (EP218272), P. cepacia (EP331376), 
P. Stutzeri (GB 1,372,034), Pfluorescens, Pseudomonas sp. 
strain SD 705 (WO95/06720 and WO 96/27002), P wis 
consinensis (WO 96/12012), a Bacillus lipase, e.g. from B. 
Subtilis (Dartois et al. (1993), Biochemica et Biophysica 
Acta, 1131,253-360), B. Stearothermophilus (JP 64/744992) 
or B. pumilus (WO 91/16422). 
0113. Other examples are lipase variants such as those 
described in WO92/05249, WO 94/O1541, EP 407 225, EP 
260105, WO95/35381, WO 96/00292, WO95/30744, WO 
94/25578, WO95/14783, WO95/22615, WO 97104079 and 
WO 97/07202. 

0114 Preferred commercially available lipase enzymes 
include Lipolase TM, Lipolase Ultra TM and LipoprimeTM 
(Novozymes A/S). 
0115 Amylases: 
0116 Suitable amylases (C. and/or B) include those of 
bacterial or fungal origin. Chemically modified or protein 
engineered mutants are included. Amylases include, for 
example, C-amylases obtained from Bacillus, e.g. a special 
strain of B. licheniformis, described in more detail in GB 
1,296,839. 
0117 Examples of useful amylases are the variants 
described in WO 94/02597, WO 94/18314, WO 96/23873, 
and WO 97/43424, especially the variants with substitutions 
in one or more of the following positions: 15, 23, 105,106, 
124, 128, 133, 154, 156, 181, 188, 190, 197, 202, 208, 209, 
243, 264,304, 305, 391, 408, and 444. 
0118 Commercially available amylases are DuramylTM, 
TermamylTM, FungamylTM and BANTM (Novozymes A/S), 
Rapidase TM and PurastarTM (Genencor International Inc.). 
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0119) Cellulases: 

0120 Suitable cellulases include those of bacterial or 
fungal origin. Chemically modified or protein engineered 
mutants are included. Suitable cellulases include cellulases 
from the genera Bacillus, Pseudomonas, Humicola, 
Fusarium, Thielavia, Acremonium, e.g. the fungal cellulases 
produced from Humicola insolens, Myceliophthora thermo 
phila and Fusarium oxysporum disclosed in U.S. Pat. Nos. 
4,435,307, 5,648,263, 5,691,178, 5,776,757 and WO 
89/09259. 

0121 Especially suitable cellulases are the alkaline or 
neutral cellulases having colour care benefits. Examples of 
Such cellulases are cellulases described in EP 0495 257, EP 
0. 531 372, WO 96/11262, WO 96/29397, WO 98/08940. 
Other examples are cellulase variants Such as those 
described in WO 94/07998, EPO 531 315, U.S. Pat. Nos. 
5,457,046, 5,686.593, 5,763,254, WO 95/24471, WO 
98/12307 and PCT/DK98/00299. 

0.122 Commercially available cellulases include Cel 
luzymeTM, and Carezyme TM (Novozymes A/S), ClazinaseTM, 
and Puradax HATM (Genencor International Inc.), and KAC 
500(B) TM (Kao Corporation). 

0123 Peroxidases/Oxidases: 
0.124 Suitable peroxidases/oxidases include those of 
plant, bacterial or fungal origin. Chemically modified or 
protein engineered mutants are included. Examples of useful 
peroxidases include peroxidases from Coprinus, e.g. from C. 
cinereus, and variants thereof as those described in WO 
93/24618, WO95/10602, and WO 98/15257. 

0125 The detergent enzyme(s) may be included in a 
detergent composition by adding Separate additives contain 
ing one or more enzymes, or by adding a combined additive 
comprising all of these enzymes. A detergent additive of the 
invention, i.e. a separate additive or a combined additive, 
can be formulated e.g. as a granulate, a liquid, a slurry, etc. 
Preferred detergent additive formulations are granulates, in 
particular non-dusting granulates, liquids, in particular Sta 
bilized liquids, or slurries. 
0.126 Non-dusting granulates may be produced, e.g., as 
disclosed in U.S. Pat. Nos. 4,106,991 and 4,661,452 and 
may optionally be coated by methods known in the art. 
Examples of waxy coating materials are poly(ethylene 
oxide) products (polyethyleneglycol, PEG) with mean molar 
weights of 1000 to 20000; ethoxylated nonylphenols having 
from 16 to 50 ethylene oxide units; ethoxylated fatty alco 
hols in which the alcohol contains from 12 to 20 carbon 
atoms and in which there are 15 to 80 ethylene oxide units; 
fatty alcohols, fatty acids, and mono- and di- and triglycer 
ides of fatty acids. Examples of film-forming coating mate 
rials Suitable for application by fluid bed techniques are 
given in GB 1483591. Liquid enzyme preparations may, for 
instance, be Stabilized by adding a polyol Such as propylene 
glycol, a Sugar or Sugar alcohol, lactic acid or boric acid 
according to established methods. Protected enzymes may 
be prepared according to the method disclosed in EP 238, 
216. 

0127. The detergent composition of the invention may be 
in any convenient form, e.g., a bar, a tablet, a powder, a 
granule, a paste or a liquid. A liquid detergent may be 
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acqueous, typically containing up to 70% water and 0-30% 
organic Solvent, or non-aqueous. 
0128. The detergent composition comprises one or more 
Surfactants, which may be non-ionic including Semi-polar 
and/or anionic and/or cationic and/or Zwitterionic. The Sur 
factants are typically present at a level of from 0.1% to 60% 
by weight. 
0129. When included therein the detergent will usually 
contain from about 1% to about 40% of an anionic Surfactant 
Such as linear alkylbenzeneSulfonate, alpha-olefinSulfonate, 
alkyl Sulfate (fatty alcohol Sulfate), alcohol ethoxysulfate, 
Secondary alkaneSulfonate, alpha-Sulfo fatty acid methyl 
ester, alkyl- or alkenylsuccinic acid or Soap. 
0.130. When included therein the detergent will usually 
contain from about 0.2% to about 40% of a non-ionic 
Surfactant Such as alcohol ethoxylate, nonylphenol ethoxy 
late, alkylpolyglycoside, alkyldimethylamineoxide, ethoxy 
lated fatty acid monoethanolamide, fatty acid monoethano 
lamide, polyhydroxy alkyl fatty acid amide, or N-acyl 
N-alkyl derivatives of glucosamine (“glucamides’). 
0131 The detergent may contain 0-65% of a detergent 
builder or complexing agent Such as Zeolite, diphosphate, 
triphosphate, phosphonate, carbonate, citrate, nitrilotriacetic 
acid, ethylenediaminetetraacetic acid, diethylenetriamine 
pentaacetic acid, alkyl- or alkenyisuccinic acid, Soluble 
silicates or layered silicates (e.g. SKS-6 from Hoechst). 
0132) The detergent may comprise one or more poly 
mers. Examples are carboxymethylcellulose, poly(vinylpyr 
rolidone), poly (ethylene glycol), poly(Vinyl alcohol), poly 
(vinylpyridine-N-oxide), poly(Vinylimidazole), 
polycarboxylates Such as polyacrylates, maleic/acrylic acid 
copolymers and lauryl methacrylate/acrylic acid copoly 
CS. 

0133. The detergent may contain a bleaching system 
which may comprise a HO Source Such as perborate or 
percarbonate which may be combined with a peracid-form 
ing bleach activator Such as tetraacetylethylenediamine or 
nonanoyloxybenzeneSulfonate. Alternatively, the bleaching 
System may comprise peroxyacids of e.g. the amide, imide, 
or Sulfone type. 
0134) The enzyme(s) of the detergent composition of the 
invention may be Stabilized using conventional Stabilizing 
agents, e.g., a polyol Such as propylene glycol or glycerol, 
a Sugar or Sugar alcohol, lactic acid, boric acid, or a boric 
acid derivative, e.g., an aromatic borate ester, or a phenyl 
boronic acid derivative such as 4-formylphenyl boronic 
acid, and the composition may be formulated as described in 
e.g. WO 92/19709 and WO 92/19708. 
0.135 The detergent may also contain other conventional 
detergent ingredients Such as e.g. fabric conditioners includ 
ing clays, foam boosters, Suds Suppressors, anti-corrosion 
agents, Soil-Suspending agents, anti-Soil redeposition agents, 
dyes, bactericides, optical brighteners, hydrotropes, tarnish 
inhibitors, or perfumes. 
0.136. It is at present contemplated that in the detergent 
compositions any enzyme, in particular the laccase variants 
of the invention, may be added in an amount corresponding 
to 0.01-100 mg of enzyme protein per liter of wash liquor, 
preferably 0.05-10 mg of enzyme protein per liter of wash 
liquor, more preferably 0.1-5 mg of enzyme protein per liter 
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of wash liquor, and most preferably 0.1-1 mg of enzyme 
protein per liter of wash liquor. 

0.137 The laccase variants of the invention may addition 
ally be incorporated in the detergent formulations disclosed 
in WO97/07202 which is hereby incorporated as reference. 
0138 Methods of Preparing Laccase Variants 
0.139. Several methods for introducing mutations into 
genes are known in the art. After a brief discussion of the 
cloning of laccase-encoding DNA sequences, methods for 
generating mutations at Specific Sites within the laccase 
encoding Sequence will be discussed. 
0140) Cloning a DNA Sequence Encoding a Laccase 
0.141. The DNA sequence encoding a parent laccase may 
be isolated from any cell or microorganism producing the 
laccase in question, using various methods well known in 
the art. First, a genomic DNA and/or cDNA library should 
be constructed using chromosomal DNA or messenger RNA 
from the organism that produces the laccase to be studied. 
Then, if the amino acid Sequence of the laccase is known, 
homologous, labelled oligonucleotide probes may be Syn 
thesized and used to identify laccase-encoding clones from 
a genomic library prepared from the organism in question. 
Alternatively, a labelled oligonucleotide probe containing 
Sequences homologous to a known laccase gene could be 
used as a probe to identify laccase-encoding clones, using 
hybridization and washing conditions of lower Stringency. 
0142. A method for identifying laccase-encoding clones 
involves inserting cDNA into an expression vector, Such as 
a plasmid, transforming laccase-negative fungi with the 
resulting cDNA library, and then plating the transformed 
fungi onto agar containing a Substrate for laccase, thereby 
allowing clones expressing the laccase to be identified. 
0143 Alternatively, the DNA sequence encoding the 
enzyme may be prepared Synthetically by established Stan 
dard methods, e.g. the phosphoroamidite method. In the 
phosphoroamidite method, oligonucleotides are Synthe 
sized, e.g. in an automatic DNA Synthesizer, purified, 
annealed, ligated and cloned in appropriate vectors. 
0144 Finally, the DNA sequence may be of mixed 
genomic and Synthetic origin, mixed Synthetic and cDNA 
origin or mixed genomic and cDNA origin, prepared by 
ligating fragments of synthetic, genomic or cDNA origin (as 
appropriate, the fragments corresponding to various parts of 
the entire DNA sequence), in accordance with Standard 
techniques. The DNA sequence may also be prepared by 
polymerase chain reaction (PCR) using specific primers. 
0145 Site-Directed Mutagenesis 
0146) Once a laccase-encoding DNA sequence has been 
isolated, and desirable Sites for mutation identified, muta 
tions may be introduced using Synthetic oligonucleotides. 
These oligonucleotides contain nucleotide Sequences flank 
ing the desired mutation sites, mutant nucleotides are 
inserted during oligonucleotide Synthesis. In a specific 
method, a Single-stranded gap of DNA, bridging the laccase 
encoding Sequence, is created in a Vector carrying the 
laccase gene. Then the Synthetic nucleotide, bearing the 
desired mutation, is annealed to a homologous portion of the 
Single-Stranded DNA. The remaining gap is then filled in 
with T7 DNA polymerase and the construct is ligated using 
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T4 ligase. A specific example of this method is described in 
Morinaga et al. (1984). U.S. Pat. Nos. 4,760,025 discloses 
the introduction of oligonucleotides encoding multiple muta 
tions by performing minor alterations of the cassette. How 
ever, an even greater variety of mutations can be introduced 
at any one time by the Morinaga method, because a multi 
tude of oligonucleotides, of various lengths, can be intro 
duced. 

0147 Another method of introducing mutations into lac 
case-encoding DNA sequences is described in Nelson and 
Long (1989). It involves the 3-step generation of a PCR 
fragment containing the desired mutation introduced by 
using a chemically Synthesized DNA Strand as one of the 
primers in the PCR reactions. From the PCR-generated 
fragment, a DNA fragment carrying the mutation may be 
isolated by cleavage with restriction endonucleases and 
reinserted into an expression plasmid. 
0.148 Random Mutagenesis 
014.9 The random mutagenesis of a DNA sequence 
encoding a parent laccase may conveniently be performed 
by use of any method known in the art. 
0150. For instance, the random mutagenesis may be 
performed by use of a Suitable physical or chemical 
mutagenizing agent, by use of a Suitable oligonucleotide, or 
by Subjecting the DNA sequence to PCR generated 
mutagenesis. Furthermore, the random mutagenesis may be 
performed by use of any combination of these mutagenizing 
agents. 

0151. The mutagenizing agent may, e.g., be one which 
induces transitions, transversions, inversions, Scrambling, 
deletions, and/or insertions. 
0152 Examples of a physical or chemical mutagenizing 
agent Suitable for the present purpose include ultraViolet 
(UV) irradiation, hydroxylamine, N-methyl-N'-nitro-N-ni 
trosoguanidine (MNNG), O-methyl hydroxylamine, nitrous 
acid, ethyl methane sulphonate (EMS), sodium bisulphite, 
formic acid, and nucleotide analogues. 
0153. When such agents are used, the mutagenesis is 
typically performed by incubating the DNA sequence encod 
ing the parent enzyme to be mutagenized in the presence of 
the mutagenizing agent of choice under Suitable conditions 
for the mutagenesis to take place, and Selecting for mutated 
DNA having the desired properties. 
0154 When the mutagenesis is performed by the use of 
an oligonucleotide, the oligonucleotide may be doped or 
Spiked with the three non-parent nucleotides during the 
Synthesis of the oligonucleotide at the positions which are to 
be changed. The doping or spiking may be done So that 
codons for unwanted amino acids are avoided. The doped or 
Spiked oligonucleotide can be incorporated into the DNA 
encoding the laccase enzyme by any published technique, 
using e.g. PCR, LCR or any DNA polymerase and ligase. 
O155 When PCR-generated mutagenesis is used, either a 
chemically treated or non-treated gene encoding a parent 
laccase enzyme is subjected to PCR under conditions that 
increase the misincorporation of nucleotides (Deshler 1992; 
Leung et al., Technique, Vol.1, 1989, pp. 11-15). 
0156 A mutator strain of E. coli (Fowler et al., Molec. 
Gen. Genet., 133, 1974, pp. 179-191), S. cereviseae or any 
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other microbial organism may be used for the random 
mutagenesis of the DNA encoding the laccase enzyme by 
e.g. transforming a plasmid containing the parent enzyme 
into the mutator Strain, growing the mutator Strain with the 
plasmid and isolating the mutated plasmid from the mutator 
Strain. The mutated plasmid may Subsequently be trans 
formed into the expression organism. 

O157 The DNA sequence to be mutagenized may con 
Veniently be present in a genomic or cDNA library prepared 
from an organism expressing the parent laccase enzyme. 
Alternatively, the DNA sequence may be present on a 
Suitable vector Such as a plasmid or a bacteriophage, which 
as Such may be incubated with or otherwise exposed to the 
mutagenizing agent. The DNA to be mutagenized may also 
be present in a host cell either by being integrated in the 
genome of Said cell or by being present on a vector har 
boured in the cell. Finally, the DNA to be mutagenized may 
be in isolated form. It will be understood that the DNA 
Sequence to be Subjected to random mutagenesis is prefer 
ably a cDNA or a genomic DNA sequence. 

0158. In some cases it may be convenient to amplify the 
mutated DNA sequence prior to the expression Step or the 
Screening Step being performed. Such amplification may be 
performed in accordance with methods known in the art, the 
presently preferred method being PCR-generated amplifica 
tion using oligonucleotide primerS prepared on the basis of 
the DNA or amino acid Sequence of the parent enzyme. 

0159. Subsequent to the incubation with or exposure to 
the mutagenizing agent, the mutated DNA is expressed by 
culturing a Suitable host cell carrying the DNA sequence 
under conditions allowing expression to take place. The host 
cell used for this purpose may be one which has been 
transformed with the mutated DNA sequence, optionally 
present on a vector, or one which was carried the DNA 
Sequence encoding the parent enzyme during the mutagen 
esis treatment. Examples of Suitable host cells are fungal 
hosts Such as Aspergillus niger or Aspergillus Oryzae. 

0160 The mutated DNA sequence may further comprise 
a DNA sequence encoding functions permitting expression 
of the mutated DNA sequence. 

0.161 Localized Random Mutagenesis 
0162 The random mutagenesis may advantageously be 
localized to a part of the parent laccase in question. This 
may, e.g., be advantageous when certain regions of the 
enzyme have been identified to be of particular importance 
for a given property of the enzyme, and when modified are 
expected to result in a variant having improved properties. 
Such regions may normally be identified when the tertiary 
Structure of the parent enzyme has been elucidated and 
related to the function of the enzyme. 

0163 The localized random mutagenesis is conveniently 
performed by use of PCR-generated mutagenesis techniques 
as described above or any other Suitable technique known in 
the art. 

0164. Alternatively, the DNA sequence encoding the part 
of the DNA sequence to be modified may be isolated, e.g. by 
being inserted into a Suitable vector, and Said part may 
Subsequently be Subjected to mutagenesis by use of any of 
the mutagenesis methods discussed above. 
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01.65 With respect to the screening step in the above 
mentioned method of the invention, this may conveniently 
be performed by use of aa filter assay based on the following 
principle: 
0166 A microorganism capable of expressing the 
mutated laccase enzyme of interest is incubated on a Suitable 
medium and under Suitable conditions for the enzyme to be 
secreted, the medium being provided with a double filter 
comprising a first protein-binding filter and on top of that a 
Second filter exhibiting a low protein binding capability. The 
microorganism is located on the Second filter. Subsequent to 
the incubation, the first filter comprising enzymes Secreted 
from the microorganisms is separated from the Second filter 
comprising the microorganisms. The first filter is Subjected 
to Screening for the desired enzymatic activity and the 
corresponding microbial colonies present on the Second 
filter are identified. 

0.167 The filter used for binding the enzymatic activity 
may be any protein binding filter e.g. nylon or nitrocellulose. 
The top filter carrying the colonies of the expression organ 
ism may be any filter that has no or low affinity for binding 
proteins e.g. cellulose acetate or Durapore TM. The filter may 
be pretreated with any of the conditions to be used for 
Screening or may be treated during the detection of enzy 
matic activity. 
0.168. The enzymatic activity may be detected by a dye, 
fluorescence, precipitation, pH indicator, IR-absorbance or 
any other known technique for detection of enzymatic 
activity. 
0169. The detecting compound may be immobilized by 
any immobilizing agent, e.g., agarose, agar, gelatine, poly 
acrylamide, Starch, filter paper, cloth; or any combination of 
immobilizing agents. 
0170 Laccase Activity 
0171 The laccase activity may be measured using 10-(2- 
hydroxyethyl)-phenoxazine (HEPO) as substrate. HEPO 
was Synthesized using the same procedure as described for 
10-(2-hydroxyethyl)-phenothiazine, (G. Cauquil in Bulletin 
de la Society Chemicue de France, 1960, p. 1049). In the 
presence of oxygen laccases (E.C. 1.10.3.2) oxidize HEPO 
to a HEPO radical that can be monitored photometrically at 
528 nm. 

0172 The Coprinus cinereus laccase was measured using 
0.4 mM HEPO in 50 mM sodium acetate, pH 5.0, 0.05% 
TWEEN-20 at 30° C. The absorbance at 528 nm was 
followed for 200 S and the rate calculated from the linear 
part of the progreSS curve. 
0173 The Myceliophthora thermophila laccase was mea 
sured using 0.4 mM HEPO in 25 mM Tris-HCl, pH 7.5, 
0.05% Tween-20 at 30° C. The absorbance at 528 nm was 
followed for 200 S and the rate calculated from the linear 
part of the progreSS curve. 
0.174. The Polyporus pinsitus laccase was measured 
using 0.4 mM HEPO in 50 mM MES-NaOH, pH 5.5. The 
absorbance at 528 nm was followed for 200 sec. and the rate 
calculated from the linear part of the progreSS curve. 
0175 Testing of Variants of the Invention 
0176) The stability against oxidation by radicals (oxida 
tive Stability) of Coprinus variants or Coprinus-like variants 
may be measured as described in the following. 
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0177. The enzyme is diluted in 100 mM phosphate pH 5 
or 6 (which is closest to the pH optimum for the enzyme with 
methylsyringate as Substrate) to a concentration of 0.1 mg 
enzyme protein per ml. 

0178) To 0.9 ml enzyme dilution is added 0.1 ml 5 mM 
methylsyringate (in 50% ethanol). As a reference 0.9 ml 
enzyme dilution is added 0.1 ml 50% ethanol. 
0179 Both sample and reference are stored at room 
temperature (approx. 25 C.) for 20 hours. After dilution 
residual activity of Sample and reference is determined by 
the LACU or LAMU assays using Syringaldazine as Sub 
Strate. 

0180 Conditions for some fungal laccases are: 

Laccase from Incubation Assay 

Polyporus/Trametes pH 5 LACU 
Coprinus cinereuS pH 6 LAMU 
Myceliophthora thermophila pH 6 LAMU 
Rhizoctonia Soiani pH 6 LAMU 

0181 Laccase Activity (LACU) 
0182 Laccase activity may be determined from the oxi 
dation of Syringaldazin under aerobic conditions. The Violet 
colour produced is photometered at 530 nm. The analytical 
conditions are 19 mM syringaldazin, 23 mM acetate buffer, 
pH 5.5, 30° C., 1 min. reaction time. 
0183) 1 laccase unit (LACU) is the amount of enzyme 
that catalyses the conversion of 1.0 limole Syringaldazin per 
minute at these conditions. 

0184 Laccase Activity (LAMU) 
0185. Laccase activity may be determined from the oxi 
dation of Syringaldazin under aerobic conditions. The Violet 
colour produced is photometered at 530 nm. The analytical 
conditions are 19 mM syringaldazin, 23 mM Tris/maleate 
buffer, pH 7.5, 30 C, 1 min. reaction time. 
0186 1 laccase unit (LAMU) is the amount of enzyme 
that catalyses the conversion of 1.0 limole Syringaldazin per 
minute at these conditions. 

0187 Expression of Laccase Variants 
0188 According to the invention, a DNA sequence 
encoding the variant produced by methods described above, 
or by any alternative methods known in the art, can be 
expressed, in enzyme form, using an expression vector 
which typically includes control Sequences encoding a pro 
moter, operator, ribosome binding site, translation initiation 
Signal, and, optionally, a repressor gene or various activator 
geneS. 

0189 The recombinant expression vector carrying the 
DNA sequence encoding a laccase variant of the invention 
may be any vector which may conveniently be Subjected to 
recombinant DNA procedures, and the choice of vector will 
often depend on the host cell into which it is to be intro 
duced. Thus, the vector may be an autonomously replicating 
vector, i.e. a vector which exists as an extrachromosomal 
entity, the replication of which is independent of chromo 
Somal replication, e.g. a plasmid, a bacteriophage or an 
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extrachromosomal element, minichromosome or an artificial 
chromosome. Alternatively, the vector may be one which, 
when introduced into a host cell, is integrated into the host 
cell genome and replicated together with the chromosome(s) 
into which it has been integrated. 

0190. In the vector, the DNA sequence should be oper 
ably connected to a Suitable promoter Sequence. The pro 
moter may be any DNA sequence which shows transcrip 
tional activity in the host cell of choice and may be derived 
from genes encoding proteins either homologous or heter 
ologous to the host cell. Examples of Suitable promoters for 
directing the transcription of the DNA sequence encoding a 
laccase variant of the invention, especially in a fungal host, 
are those derived from the gene encoding A. Oryzae TAKA 
amylase, Rhizomucor miehei aspartic proteinase, A. niger 
neutral O-amylase, A. niger acid stable C.-amylase, A. niger 
glucoamylase, Rhizomucor miehei lipase, A. Oryzae alkaline 
protease, A. Oryzae triose phosphate isomerase or A. nidu 
lans acetamidase. 

0191 The expression vector of the invention may also 
comprise a Suitable transcription terminator and, in eukary 
otes, polyadenylation Sequences operably connected to the 
DNA sequence encoding the laccase variant of the inven 
tion. Termination and polyadenylation Sequences may Suit 
ably be derived from the same Sources as the promoter. 

0.192 The vector may further comprise a DNA sequence 
enabling the vector to replicate in the host cell in question. 
Examples of Such sequences are the origins of replication of 
plasmids pUC19, p.ACYC177, puB110, pE194, p.AMB1 
and plJ702. 

0193 The vector may also comprise a selectable marker, 
e.g. a gene, the product of which complements a defect in the 
host cell, Such as one which conferS antibiotic resistance 
Such as amplicillin, kanamycin, chloramphenicol or tetracy 
clin resistance. Furthermore, the vector may comprise 
Aspergillus Selection markerS Such as amdS, argB, niaD and 
SC, a marker giving rise to hygromycin resistance, or the 
Selection may be accomplished by co-transformation, e.g. as 
described in WO 91/17243. 

0194 The procedures used to ligate the DNA construct of 
the invention encoding a laccase variant, the promoter, 
terminator and other elements, respectively, and to insert 
them into Suitable vectors containing the information nec 
essary for replication, are well known to perSons skilled in 
the art (cf., for instance, Sambrook et al. (1989)). 
0.195 The cell of the invention, either comprising a DNA 
construct or an expression vector of the invention as defined 
above, is advantageously used as a host cell in the recom 
binant production of a laccase variant of the invention. The 
cell may be transformed with the DNA construct of the 
invention encoding the variant, conveniently by integrating 
the DNA construct (in one or more copies) in the host 
chromosome. This integration is generally considered to be 
an advantage as the DNA sequence is more likely to be 
stably maintained in the cell. Integration of the DNA con 
Structs into the host chromosome may be performed accord 
ing to conventional methods, e.g. by homologous or heter 
ologous recombination. Alternatively, the cell may be 
transformed with an expression vector as described above in 
connection with the different types of host cells. 
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0196. The cell of the invention may be a cell of a higher 
organism Such as a mammal or an insect, but is preferably 
a microbial cell, e.g. a fungal cell. 
0197) The filamentous fungus may advantageously 
belong to a species of Aspergillus, e.g. Aspergillus Oryzae or 
Aspergillus niger. Fungal cells may be transformed by a 
proceSS involving protoplast formation and transformation 
of the protoplasts followed by regeneration of the cell wall 
in a manner known per Se. A Suitable procedure for trans 
formation of Aspergillus host cells is described in EP 238 
O23. 

0198 In a yet further aspect, the present invention relates 
to a method of producing a laccase variant of the invention, 
which method comprises cultivating a host cell as described 
above under conditions conducive to the production of the 
variant and recovering the variant from the cells and/or 
culture medium. 

0199 The medium used to cultivate the cells may be any 
conventional medium Suitable for growing the host cell in 
question and obtaining expression of the laccase variant of 
the invention. Suitable media are available from commercial 
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Suppliers or may be prepared according to published recipes 
(e.g. as described in catalogues of the American Type 
Culture Collection). 
0200. The laccase variant secreted from the host cells 
may conveniently be recovered from the culture medium by 
well-known procedures, including Separating the cells from 
the medium by centrifugation or filtration, and precipitating 
proteinaceous components of the medium by means of a Salt 
Such as ammonium Sulphate, followed by the use of chro 
matographic procedures Such as ion eXchange chromatog 
raphy, affinity chromatography, or the like. 

INDUSTRIAL APPLICATIONS 

0201 The laccase variants of this invention possesses 
valuable properties allowing for various industrial applica 
tions, in particular lignin modification, paper Strengthening, 
dye transfer inhibition in detergents, phenol polymerization, 
hair dyeing, bleaching of textiles (in particular bleaching of 
denim as described in WO96/12845 and WO 96112846) and 
waste water treatment. Any detergent composition normally 
used for enzymes may be used, e.g., the detergent compo 
Sitions disclosed in WO95/O1426. 
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Appendix 1 : 
SEQRES 1. A 504 GLN ILE VAL ASN SER WAL ASP THR MET THR LEU THR ASN 

SEQRES 2 A 504 ALA. ASN VAL SER PRO ASP GLY PHE THR ARG ALA GLY LE 

SEORES 3. A 504 EU VAL ASN GLY WAL HIS GLY PRO LEU LE ARG GLY GLY 

SEQRES 4. A 504 LYS ASN, ASP ASN PHE GLU EU ASN WAL VAL ASN ASP LEU 

SEQRES 5. A 504 ASP ASN PRO THR MET LEU ARG PRO THR SER LE HIS TRP 

SEQRES 6. A 504 HIS GLY EU PHE GLN ARG GLY THR ASN TRP ALA ASN GLY 

SEQRES 7 A 504 ATA ASP GLY WAT, ASN GLN CYS PRO ILE SER PRO GLY HIS 

SEQRES 8 A 504 ALA PHE LEU TYR LYS PHE THR PRO ALA GLY HIS ALA GLY 

) SEQRES 9 A 504 THR PHE TRP TYR HIS SER HIS PHE GLY THR GLN TYR CYS 

SEORES 10 A 504 ASP GLY LEU ARG GLY PRO MET VAL, ILE TYR ASP ASP ASN 

SEQRES 11 A 504 ASP PRO HIS ALA. ALA LEU TYR ASP GLU ASP ASP GLU ASN 

SEQRES 12 A 504 THR ILE ILE THR LEU ALA ASP TRP TYR HIS ILE PRO ALA 

SEQRES 13 A 504 PRO SER ILE GLN GLY ALA ALA GLN PRO ASP ALA THR LEU 

SEQRES 14 A 504 ILE ASN GLY LYS GLY ARG TYR VAL, GLY GLY PRO ALA ALA 
SEQRES 15 A 504 GLU LEU SER ILE VAL ASN VAL, GLU GLN GLY LYS LYS TYR 

SEQRES 16 A 504 ARG MET ARG LEU ILE SER LEU SER CYS ASP PRO ASN TRP 

SEQRES 17 A 504 GLN PHE SER ILE ASP GLY HIS GLU LEU THR ILE ILE GLU 
SEORES 18 A 504 VAL ASP GLY ASN LEU THR GLU PRO HIS THR VAL ASP ARG 

SEQRES 19 A 504 LEU GLN ILE PHE THR GLY GLN ARG TYR SER PHE VAL LEU 

SEORES 20 A 504 ASP ALA. ASN GIN PRO VAL ASP ASN TYR TRP ILE ARG ALA 

SEORES 21. A 504 GLN PRO ASN LYS GLY ARG ASN GLY LEU AIA GLY THR PHE 

SEORES 22 A 504 ALA. ASN GLY VAL ASN SER ALA TLE LEU ARG TYR ALA GLY 

SEORES 23 A 504 ALA ALA ASN ALA. ASP PRO THR THR SER ALA. ASN PRO ASN 

SEQRES 24. A 504 PRO ALA GLN LEU ASN GLU ALA ASP LEU HIS ALA LEU ILE 

SEORES 25 A 504 ASP PRO ALA ALA PRO GLY ILE PRO THR PRO GLY ALA ALA 

SEORES 26 A 504 ASN VAL ASN LEU ARG PHE GLN LEU GLY PHE SER GLY GLY 

SEQRES 27 A 504 ARG PHE THR ILE ASN GLY THR ALA TYR GLU SER PRO SER 

SEQRES 28 A 504 VAL PRO THR LEU LEU GEN ILE MET SER GLY ALA GLN SER 

) SEQRES 29 A 504 ALA ASN ASP LEU LEU PRO ALA GLY SER VAL TYR GLU LEU 

SEQRES 3 O A 504 PRO ARG ASN GLN VAL VAL, GLU LEU VAL VAL PRO AEA GLY 

SEQRES 31. A 504 VAL LEU GLY GLY PRO HIS PRO PHE HIS LEU HIS GLY HIS 

SEQRES 32 A 504 ALA PHE SER VAL VAL ARG SER ALA GLY SER SER THR TYR 

SEQRES 33 A 504 ASN PHE VAL ASN PRO VAL LYS ARG ASP VAL VAL SER LEU 

5 SEQRES 34. A 504 GLY VAL THR GLY ASP GLU VAL THR ILE ARG PHE VAL THR 

SEORES 35 A 504 ASP ASN PRO GLY PRO TRP PHE PHE HIS CYS HIS ILE GLU 

SEQRES 36 A 504 PHE HIS LEU MET ASN GLY LEU ALA ILE WAL, PHE ALA GLU 

SEQRES 37 A 504 ASP MET ALA ASN THR VAL ASP ALA ASN ASN PRO PRO VAL 
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39 A 504 PRO GLU ALA THR SER ILE GLN THR VAL VAL 
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SEQRES 38 A 504 

SEQRES 

SSBOND 1 CYS 85 

SSBOND 2 CYS 117 

CRYST 45. 390 85.720 

SCALE O. O2203 O 

SCALE2 O. OOOOO O 

SCALE3 O. OOOOO 

ATOM 1 N ATA A 

ATOM 2 CA ALA A 

ATOM 3 ALA A 

ATOM 4. O ATA A 

ATOM 5 CB AIA A 

ATOM 6 N E A 

ATOM 7 CA LE A 

ATOM 8 LE A 

ATOM 9 O LE A 

ATOM 10 CB IILE A 

ATOM 11 CG1 ILE A 

ATOM 2 CG2 IILE A 

ATOM 3 CD1 ILE A 

ATOM 14 N VAL A 

ATOM 15 CA VAL A 

ATOM 16 WA. A 

ATOM if O WA A 

ATOM 18 CB WA. A. 
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ATOM 120 OG SER A 17 O 4. 204 29.399 O. 25 1. OO 26.79 
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ATOM 1.42 C PHE A 21 O - O. 348 28.855 2.322 1. OO 21. 23 

ATOM 143 O PHE A 2 1 0 O. 475 29.316 3. 122 1... 00 21.26 

ATOM 144 CB PHE A 2 1 0 -1.742 27.472 3. 814 1. OO 20.80 
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ATOM 221 CA HIS A 32 O 1.O. 592 35. 729 6. A 7 OO 1861 

ATOM 222 C. HIS A 32 O 14.7 35.499 8 . O50 OO 17.67 

ATOM 223 O HIS A 32 O 11. 873 34.385 8. 216 OO .872 

ATOM 224 CB HIS A 32 O 9. 676. 34.543 6 - 493 OO 2. OO 

ATOM 225 CG HIS A 32 O 8. 639 3A. 208 7. 517 OO 23 80. 

ATOM 226 ND HIS A 32 O 7.744, 33.74 7.332 1. OO 25.4 

ATOM 227 CO2 HIS A 32 O 8.331. 34.72O 8.735 1 OO 2532 

ATOM 228 CE HIS A 32 O 6942 33 O61 8.385 1 OO 2536 

ATOM 229 NE2 HIES A 32 O 727, 33,986 9, 260 1. OO 26.23 

ATOM 23 O N GLY A 33 O 11.522 36,446 8.96O OO 1623 

ATOM 23 CA, GLY A 33 O 12. 276 36-2S2 O. 98 1. OO 1697 

ATOM - 232 C. GLY A 33 O 3.74 O 35. 869 O. O.83 OO 1554 

ATOM 233 O GLY A 33 O 4.228 34.885 10. 609 . OO 15. 13 

ATOM 234 N PRO A 34 O 14,555 36 734 9. 475 OO 15.75 

ATOM 235 CA PRO A 34 0 16. O2 36.561 9.359 OO 14. FO 

ATOM 236 C. PRO A 34 0 16. 734 36. 660 10.70L 1. OO 14. O2 

| ATOM 237 O PRO A 34 O 6, 241 37.252 673 1. OO 1044 

ATOM 238 CB PRO A 34 O 16491 37.699 8 - 435 1. OO 14. 40 

i ATOM 239 CG PRO A. 34. O 1544, 38.742 8,783 1. OO 1511 

ATOM 24 O CD PRO A 34 O 14. 113 38. O05 8, 9 OS 1. OO 13. 69 

ATOM 24 N EU A 3.5 O 1.7. 925 36 O49 Of 67 OO 3 60 

ATOM 242 CA. LEU A 35 O 18. 748 36 O22 S63 1. OO 435 

ATOM 243 C LEU A 35 O 19. 462 37.359 12, 161 1. OO 16.25 

ATOM 244 O EU A 3.5 O 20. OS 37 - 9 O2 120 . OO 4 O 

ATOM 24S CB EU A 3.5 O 19 - 834 34 - S16 1862 - OO 1533 

s ATOM 246 CG EU A 3.5 O 2 O. 958 34 943 2.91 ... O O 774 

AOM 24.7 CD LEU A 3.5 O 2O. 486 34 - 698 4.348 . OO 6.30 

ATOM 248 CD2 LEU A 3.5 O 22 O52 33.934 12.575 ... OO 16. 6 O 

ATOM 249 N EE A 36 O 9.4/ 37. 855 13. 384 . OO 16.7 

ATOM 2SO CA LE A 36 O 2 O. 265 39. O27 13.738 1. OO 16.66 

ATOM 251 C ITE A 36 O 21. 403 38.487 14., 620 . OO 17. 92 

ATOM 252 O ITE A, 36 O 21, 183 37.732 15.573 . OO 17.20 

ATOM 253, CB E A 36 O 19560 4 O. 29 14.533 . OO 16. 60 

ATOM 254 CG1, E A 36 O 18389 4. Of 71. 3771 ... O O 6 O 9 

AOM 255 CG2 ITE A, 36 O 2O 565 4.226 14,917 . OO 767 

ATOM 256 CD ITE A, 36 O 7.59 O 41 f4 4.629 1. OO 5.88 

ATOM 257 N ARG A 37 O 2.2. 647 38.829 4, 288 1. OO 1872 

ATOM 258 CA. ARG A 37 O 23.75 4 38.315 15.091 1. OO 1994 
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ATOM 259 C. ARG. A. 37 O 24 839 39 369 S. 28 O 1 OO 2 O. O.8 

ATOM 26 O O ARG A 37 O 24. Sf9 4 O. 249 445 O. L. O. O. 20.52 

ATOM 26. CB ARG A 37 0 24, 395 37. O77 44 65 1 OO 21. 72 

ATOM 262 CG ARG A 37 0 25 O2 37.393 3 71 ... O O 24, 46 

S ATOM 263 CD ARG. A 37 O 26. 113 36. 339 2. 762 1. OO 26.90 

ATOM 264 NE ARG A 37 O 26 584, 3657. 3 81 1 OO 29, 3 O 

ATOM 265 CZ, ARG A 37 O 26, 838 35.57 O 528 1. OO 31, 29 

ATOM 266 NH ARG A 37 O 26.711. 34.283 O. 851 1 OO 31, 37 

ATOM 267 NH2 ARG. A 37 O 27, 252 35. 827 9. 291. 1. OO 3166 

) ATOM 268 N GLY A 38 0 25.587 39.223 16.3 61 1, 00 20, 22 

ATOM 269 CA. G.Y. A 38 0 2676 4 O 2 661 1 OO 8.98 

ATOM 27 O C. GY A. 38 O 27.533 3.9545 17765 1 OO 8. O8 

AOM 27 O GTY A. 38 O 27.259 38.42 1.8 225 1. OO 5.92 

ATOM 272 N GLY A 39 O. 28.436 40.412 18.238 1. OO 17. 65 

ATOM 273 CA GLY A 39 0 29.322 40 O26 19. 351 1 0 0 16, 23 

ATOM 274 C GLY A 39 O. 28. 861 4 0.774 20. 592 1. OO 17, 21 

ATOM 275 O GLY A 39 O. 28. 157 41.784 20. 489 1. OO 17, 27 

i ATOM 276 N LYS A 40 O 29.276 40.328 21.764 1.0 0 16.58 

AOM 277 CA LYS A 4 O O 28. 839 40.805 23. O57 100 18. 03 

ATOM 278 C LYS A 40 0 29 85 42.267 23.348 OO 2 O. 44 

ATOM 279 O LYS A 40 O 28. 562 42.878 24. 221 1. OO 19. 42 

ATOM 28 O CB LYS A 4 O O 29.394 39.933 24, 185 ... O O 6, 74. 

ATOM 281 CG LY'S A 40 0 3 O - 892 39.997 24.37 O ... O O 7.98 

ATOM 282 CO LYS A 4 O O. 3.333 39. 17O 25 - 569 1 OO 2 O. 66 

ATOM 283 CE LY'S A 4 O O 32.809 38 768 25. 493 OO 21, 7 O 

ATOM 284 NZ TYS A 4 O O 33 .227 38 11, 26.757 - O O. 23. 

ATOM 285 N ASN A 4 O 3 O. 18, 42.780 22. 645 1, 00 21. 43 

ATOM 286 CA. ASN A 41 0 30.536 44.71. 22.84 0 1 00 25. 14 

ATOM 287 C ASN A 41 0 3 O ... O 92 44. 976 21. 644 1. OO 24.05 

AOM 288 O ASN A 4 O 3 O - 4 O9 46.61 2.655 ... O O 25. 66 

ATOM 289 CB ASN A 4 - O 32. O52 44.326. 23. 111 1 00 27 . 02 

ATOM 29O CG ASN A 41 O 32. 434 43. 606 24.404 1. OO 29.76 

ATOM 29 OD1 ASN A 41 O 33.398 42.832 24. 431 1. OO 31.54 

ATOM 292 ND2 ASN A 4 - O 3. 663 43.825 25 - 473 ... O O 3 O. 3 

5 ATOM 293 N ASP A 42 0 29. 424. 44. 447 20. 631 . OO 23. 80 

ATOM 294 CA. ASP A 42 0. 29. O73 45.325 19.506 1. OO 24. 12 

ATOM 295 C ASP A 42 O 28. 169 46.484. 19.89. 1. OO 24.24 

ATOM 296 O ASP A 42 O 27.42O 46.4.28 2 O. 872 1 00 22.42 
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ATOM 297 CB ASP A 42 O 28.388 44 - 528 8.392 - OO 26.65 

ATOM 298 CG ASP A 42 O 29.4 OA 43 599 ft 73 OO 28-94 

ATOM 299 OD1 ASP A 42 0 30 - 603 43.754 18.056 100 31.45 

ATOM 3 O O OD2 ASP A 42 O 29 O26 42.708 f OO 9 OO 3.59 

ATOM 3 O N ASN. A 43 O. 28, 258 47.547 9 O 90 OO 24.72 

ATOM 3 O2 CA. ASN A 43 O. 27.36, 48.66O 9, 255 OO 26.5 O 

ATOM 3O3 C ASN A 43 O. 26 - 293 48. 43 O. 1828 1. OO 26.23 

AOM 3O4 O ASN A 43 O. 26.723 48.42O 16979 LOO 25 O2 

ATOM 3 O S CB ASN A 43 O 27 - 934, 50. O47 1928 1. OO 28.45 

ATOM 306 CG ASN A 43 O. 28.858 SO 244 20.323 1. OO 31 O9 

ATOM 3 O 7 OD, ASN A 43 O. 3 O O4 50.5O2 2 O. 106 1. OO 33.11 

AOM 308 ND2 ASN A 43 O. 28.364 50. O55 2.53 1 OO 31, 18 

ATOM 309 N PHE A 44 O 25. O39 48.155 18. 468 1. OO 24, 63 

ATOM 310 CA PHE A 44 O 24. O83 47.897 17, 393 1. OO 23, 28 

ATOM 311 C PHE A 44 O 23. 450 49. 191. 16.. 96 1. OO 22.36 

ATOM 312 O PHE A 44 O 23 O24 5 OOO 8 7. 735 OO 2. Of 

ATOM 313 CB PHE A 44 O 22.959 46.965 17. 853 - OO 22.04 

ATOM 314 CG PHE A 44 O 23. 376 45.525 17.955 . OO 22.96 

ATOM 315 CD1 PHE A 44 O 22 779 44.562 fl 153 OO 23.9 

ATOM 36 CD2 PHE A 44 O 24 - 33O 45. 20 18. 869 1. OO 22. O3 

AOM 317 CE1 PHE A 44 O 23. 131 43. 23 0 7. 253 1. OO 24.42 

ATOM 318 CE2 PHE A 44 O 24,689 43.797 8, 974 OO 23, 25 

ATOM 319 CZ, PHE A 44 O 24. O95 42. 837 18. 168 1. OO 24. O2 

AOM 32O N GLU A 45 O 23. 350 49.343 5 - 6 O4 L. OO 22.78 

AOM 321 CA GTU A 45 O 22.61 5 O. 482 5. O54 OO 24, 47 

ATOM 322 C. GLU A 45 O 2. 619 49.884 4 O55 ... O O. 23.79 

ATOM 323 O GLU A 45 O 22. O17 49.587 2.924 OO 24.4 O 

ATOM 324. CB GLU A 45 O 23.5 43 5. 473 4 - 368 - O O 27. O7 

ATOM 325 CG GLU A 45 O 24. 474 52. 13 O 15. 374 1. OO 3. 60 

ATOM 32 6 CD GTU A 45 O 25.380 53.179 4772 OO 33.90 

ATOM 327 OE1 GLU A 45 O 25.354. 53. 438 13.559 1. OO 35. 62 

ATOM 328 OE2 GLU A 45 O 26, 155 53.48 S. 565 OO 36.42 

ATOM 329 N LEU A 4 6 O 2O. 369 49.684 14. 465 1. OO 22. 18 

ATOM 33 O CA, EU A 4 6 O 1949 49. O44 3. 556 - OO 2. 22 

ATOM 331 C. LEU. A 4 6 O 1834.8 5 O. OO1 3. Off OO 2. 27 

ATOM 332 O LEU A 4 6 O 17. 464 50. 429 13.82 1 - OO 21. 60 

ATOM 333 CB LEU A 4 6 O 18837 47.81. 14, 262. 1 OO 2 O-72 

ATOM 334 CG LEU A 4 6 O 19. 827 46 - 658 14. 403 1. OO 21. 28 
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ATOM 335 CD EU A 4 6 O 9. 3.34 45 621, 15. 397 OO 2 O 83 

ATOM 336 CD2 LEU. A 46 O 20. 148 46. O34 13. O52 1. OO 18.33 

ATOM 337 N ASN A 47 O 18. 438 50 - 4 O3 11. 823 1. OO 21. O9 

ATOM 338 CA. ASN A 47 O . 498 51.344 12S2 OO 22. 37 

ATOM 339 C. ASN A 47 O 16. 273 50.558 O 8O3 OO 22.8 

ATOM 340 O ASN A 47 O 16. 390 49 - 810 9. 847 1. OO 23. 41 

ATOM 34. CB ASN A 47 O 18. 131, 52.104 10. O66 1. OO 24. O. 

ATOM 342 CG ASN A 47 O 17. 226 53. 243 9. 6.5 OO 25.54 

AOM 343 OD1 ASN. A 47 O 6. 443 53.772 10 - 413 - OO 26.53 

ATOM 344 ND2 ASN A 47 O 17.332 53 - 612 8. 34.6 OO 26. O1 

ATOM 345 N WAL. A 48 O 547 5 O. 692 - 475 - OO 22. O4. 

ATOM 346 CA VAT. A 48 O 13918 49.995 14 O OO 2199 

ATOM 347 C. WAL. A 48 O 3 O26 5 O 879 0.269 OO 21.82 

ATOM 348 O WAL. A 48 O 12.532 51.910 O 699 OO 2 O. 6 

ATOM 349 CB WAL. A 48 O 13. 176 49.579 12. 43 0 1 00 22. 64 

ATOM 350 CG, WA. A 48 O 11.819 48.931, 12. 148 . OO 21.99 

ATOM 351 CG2 WA. A 48 O 14. O98 48, 631, 13. 216 OO 21.68 

ATOM 352 N. WA. A 49 O 2931, 5 O. 52 9. OOS OO 2.79 

ATOM 353 CA, WAL. A 49 O 264 5. 167 7. 966 . OO 21.34 

ATOM 354 C. WA. A 49 O O 86 5 O. 460 7.795 OO 2. 12 

ATOM 355 O WAL. A 49 O O7 O3 49.3 O 8 7 365 OO 1976 

ATOM 356 CB WAI. A 49 O 2.983 5, 189 6, 665 - OO 22. O2 

AOM 357 CG1 WAL. A 49 O 2.267 5.93 5519 OO 270 

ATOM 358 CG2 WAL. A 49 O 4.32 51.933 6,906 OO 21.47 

ATOM 359 N ASN A 5 O O 9.7 6 51. 12 8 257 1 OO 2026 

ATOM 36O CA. ASN A SO O 8. 424 5 O. 611 8, 215 1. OO 22.7 O 

ATOM 36 C. ASN A 5 O O. 7.75 SO 899 6869 OO 2599 

ATOM 362 O ASN A 5 O O f O 43 5.925 6, 735 1 OO 27 O6 

ATOM 363 CB ASN A SO O 7549 51.23 O 9. 318 1. OO 2.92 

ATOM 364 CG ASN A 50 O 698 5 O. 569 9. 471 1 00 22.44 

AOM 365 OD1 ASIN A 50 O 588 49.8O1 85.72 OO 24. 19 

AOM 366 ND2 ASN A 50 O S. 43.5 50 - 833 OS26 OO 209 

AOM 367 N ASP A. 5 O A 95 49.959 5926 - OO 26.42 

ATOM 368 CA ASP A 51 O 7.2O8 SO. O71 4 641 OO 26, 35 

AOM 369 C ASP A 51 O 595. 492 OO 4 - 6 OO ... OO 24.86 

AOM 3AO O ASP A 51 O 5. 542 48.810 351 1 OO 259 

ATOM 37. CB ASP A 5 O 8, 126 49 698 3 481 1 OO 26.75 

ATOM 372 CG ASP A 51 0 9. 152 50,761 3. 158 1. OO 29.77 
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ATOM 487 CE2, TRP A 65 O 551, 46. 390 1871 O OO 13. Af 

ATOM 488 C.E.3 TRP A 65 O 6.25 44. 174, 18. O 61 ... OO 14.35 

ATOM 489 CZ2 TRP A 65 O 5.439 46.85 7.378 OO 14.99 

ATOM A 90 C2.3 TRP A 65 O 669 44,572 6f 35 OO 13.99 

ATOM 491 CH2 TRP A 65 O 5756 45 869 16, 41 OO 5.82 

ATOM 492 N HIS A 66 O 4 - 295 4 O. 94, 22 f47 ... O O. O. 39 

ATOM 493 CA HIS A 66 O 13939 4 O2 OO 23966 1. OO 12. OO 

ATOM 494 C HIS A 66 O 5. S8 39. 653 24 - 698 1. OO 11.34 

ATOM 495 O HIS A 66 O 15889 38.859 24 13 O LOO 11.51 

ATOM 496 CB HIS A 66 O 2.923. 39. O69 23. 629 1. OO 10.76 

ATOM 497 CG HS A 66 O 12. 418 38. 3O8 24. 808 1. OO 1.26 

ATOM 498 ND HIS A 66 O 1. O6 38. O85 25. O92 OO 13 - O 

ATOM 499 CD2 HIS A 66 O 13. OSO 37.676 25. 824. 1. OO 13.49 

ATOM 5 OO CEL HIS A 66 O 1.O. 919 37.4 O7 26, 191 1. OO 12.50 

ATOM SO NE2 HIS A 66 O 12. 116 37. 146 26. 683 1. OO 3.71 

ATOM 502 N. GY A. 67 O 15. 345 39. 971. 25.948 . OO 12.84 

ATOM SO3 CA GY A. 67 O 16. 492 39.469 26.719 1. OO 13.36 

ATOM 504 C GY A. 67 O 7.596 40.5 OO 2 6,914 - OO 13 

AOM SOS O GY A. 67 O 18, 43s 40.289 27.788 1. OO 13.36 

ATOM 5 O 6 N LEU A 68 O 7. 64 4.558 26.31 OO 2. 89 

AOM 5 OF CA. LEU A 68 O 8. 659 42598 26 3 OO ... O O. s. 22 

ATOM 508 C. LEU. A 68 O 18. 235 43 - 5 O1. 27. 448 . OO 16. 14 

ATOM 509 O LEU. A 68 O 17 O29 43842. 27.5 O5 OO 16.5 O 

ATOM SO CB LEU A 68 O 8,929 43.32O 24, 988 - OO 1598 

AOM 51 CG LEU A 68 O 2O. O.O2 4.2. 638 24. 114 . OO 19. 57 

ATOM 512 CD LEU A 68 O 979 4.1. 185 23. 809 - OO 2 O 39 

ATOM 513 CD2 LEU A 68 0 2O 88 43.36 22. 758 1. OO 9.59 

ATOM 514 N PHE A 69 O 9. 125 43. 848 28.386 L. OO 13. 24 

ATOM 515 CA PHE A 69 O 8.7 OO 44.657 29.526 OO 13.85 

ATOM 56 C PHE A 69 O 18. 499 46. 128 29, 2O5 1. OO 14.34 

ATOM 57 O PHE A 69 O 7, 8 O 6 46.879 29.895 OO 15 O2 

ATOM 518 CB PHE A 69 O 1977O 44.579 3 O. 637 1. OO 16. O2 

ATOM 519 CG PHE A 69 O 2O. 112 43. 187 31.072 1. OO 16.45 

ATOM 520 CD PHE A 69 O 972 4.2. 62 31. O26 OO 16.68 

ATOM 521. CD2 PHE A 69 O 2.381. 42.927 3. 578 OO 16.78 

ATOM 522 CE PHE A 69 O 9.5O4. 4. O. 883 3. 448 1. OO 18.86 

ATOM 523 CE2 PHE A 69 O 2.77 41.652 32. OO 1 OO 1734 

ATOM 524 CZ. PHE A 69 O. 2O782 4 O 628 3932 1. OO 18 O9 



US 2002/0192792 A1 

ATON 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATON 

ATOM 

ATOM 

ATOM 

525 

526 

527 

528 

529 

53 O 

53. 

532 

533 

534 

535 

536 

537 

538 

539 

540 

541 

542 

543 

544 

5.45 

546 

547 

548 

549 

550 

55. 

552 

553 

554 

55S 

556 

557 

558 

559 

560 

56 

562 

N GIN 

CA GLN 

C GLN 

O GLN 

CB GLN 

CG GLN 

CD GLN 

OE1 GLN 

NE2 GEN 

CA. ARG 

N GLY 

CA GLY 

C GLY 

O GLY 

THR 

CA. THR 

THR 

THR 

CB THR 

OG1 THR 

CG2 THR 

N ASN 

CA. ASN 

C ASN 

O ASN 

CB ASN 

CG ASN 

OD1 ASN 

7 O 

7 O 

70 

70 

7 O 

7 O 

70 

7 O 

70 

71. 

71. 

71. 

71. 

71. 

71. 

71. 

71. 

71. 

71. 

71. 

72 

72 

72 

72 

73 

73 

73 

73 

73 

73 

73 

f4 

74 

74 

74 

74 

74 

74 

25 

19. O8. 

L8 919 

19. 242 

18555 

7488 

7.68 

17781. 

17557 

8.549 

20.338 

2O765 

21239 

22 O59 

21,827 

22.273 

23. 286 

22 712 

22. S5 

22 939 

22. 022 

2O. 613 

2O 98 

2O. 268 

2 O. 401 

19 - 5 O3 

18. 857 

17. 418 

6. 890 

19577 

19.854 

2O. 944 

6 - 744 

15. 354 

4. 469 

3.5 O1. 

4 - 851 

3 385 

2.557 

46 .. 6 

47.99 O 

49. 004 

5 O. O6 

48. 15 

47.303 

47. 744 

47. OSO 

48. 805 

48. 804 

49.72 

5 O1. 

5 O. 998 

48.942 

49589 

48. 756 

47.550 

46. 358 

46.38 

45.333 

52. 145 

53. 414 

53. 6 O6 

54.7O6 

5.2. 651 

52.781 

52.252 

51,534 

52. O86 

5 O. 711 

52.71 

52 6.7 

52.273 

52.78 

52. O3 O 

52.821. 

52.59 

53.250 

28.30 

27. 708 

28 799 

28. 919 

27, 232 

26 OO3 

24. 709 

23 676 

24. 620 

29. 518 

30.588 

29.970 

29. O27 

31.382 

32. 671 

33. 457 

34. O35 

33. 452 

32. 190 

34. 13 O 

3 O 311 

29. 676 

28.338 

27.777 

27. 804 

26.516 

26. 621 

25.776 

25.346 

25. 666 

25 OOO 

27, 708 

27.951 

26.784 

26. 455 

29.27 

29.556 

29. O2 

OO 

OO 

... O O 

... O O 

OO 

OO 

... O O 

OO 

... O O 

OO 

OO 

OO 

... O O 

OO 

OO 

OO 

... O O 

OO 

OO 

... O O 

OO 

OO 

OO 

... O O 

OO 

OO 

... O O 

OO 

... O O 

... O O 

OO 

OO 

... O O 

OO 

OO 

OO 

00 

OO 

Dec. 19, 2002 

12. 22 

5.2O 

16.76 

16. 08 

552 

17.37 

17.7 O 

21 63 

6.79 

16.49 

18. 41. 

16.23 

14.48 

22.65 

29 SO 

32.92 

38. 

40. 14 

41.23 

4 O. 89 

14.82 

14.5 

15. 55 

16. 32 

12. 12 

12.50 

13. 98 

3. 81 

12. 21. 

12.83 

9.8 

1297 

4.93 

1592 

16.56 

13. O6 

S47 

13. 99 



US 2002/0192792 A1 Dec. 19, 2002 
26 

ATOM 563 ND2 ASN A 74 O 13 ... O 63 515 OO 3 O 367 OO .391 

ATOM 564 N TRP A 75 O 14.806 53.765. 26. O41 OO 1616 

ATOM 565 CA TRP A 7S O 14. O36 54 - 262 24.917 OO 16.49 

ATOM S 66 C TRP A T5 O 4. OSO 533 45 23. TO1 1 OO 729 

ATOM 567 O TRP A 75 O 3.235 53.529 22.776 OO 634 

ATOM 568 CB TRP A 75 O 4516 55 657 24.509 OO 590 

AOM 569 CG TRP A 75 O S. S90 55.7 OS 24. 207 OO .504 

ATOM 57O CD, TRP A. A5 O 1 O11 55.972 25 O2 OO 14.90 

AOM 571 CD2 TRP A 75 O 16,584. 55. 475 22.916 . OO 15.94 

ATOM 572 NE TRP A 7S O 8.20 55.97 24 38 A . OO 1589 

ATOM 573 CE2, TRP A 7 S O 17977 55 624. 23. Of 6 1. OO 58 O 

ATOM 574 CE.3 TRP A 75 O 6. O6O 55.17 2.656 OO 4, 88 

ATOM 575 CZ2 TRP A 75 O 18, 867 55 459 22 O6 OO 176O 

ATOM 576 CZ.3 TRP A 75 O 16928 55 O25 2 O 6 O3 OO is 64 

ATOM 577 CH2 TRP A 75 O 1832, 55 153 2 O 785 OO 1816 

ATOM 578 N ALA A 76 O. 4.962 52.372 23. 675 - OO 5, 12 

ATOM S79 CA. ALA. A 76 O 5. O75 543 O. 22.578 OO 4, .. 6 

ATOM 58 O C ATA A 76 O. 4569 SO O47 22.97. OO 398 

ATOM 58. O ALA. A 76 O. 4 - 617 49. 132 22. 159 OO 14, 20 

AOM 582 CB ALA. A 76 O 6.554 5.354. 22.57 OO 13.68 

ATOM 583 N ASP A 77 O 3.94: 49.885 24.2 . OO 14. 47 

ATOM 584 CA. ASP A 77 O 34 O9 48.6 OS 24 586 1. OO 14, 23 

ATOM 585 C ASP A 77 O 12, 198 48.167 23.762 - OO 15 O 4 

ATOM 586 O ASP A 77 O 1982 4 6.. 946 23 638 OO 3.78 

ATOM 587 CB ASP A 77 O 3. 2 48. 567 26. Of2 OO 3, 41 

ATOM 588 CG ASP A 77 O 2.945. 4.7. 55 26 612 OO 14. 93 

ATOM 589 OD ASP A 77 O 1943 46,986 27 .345 OO 5. Of 

ATOM 590 OD2 ASP A 77 O 13.744. 4- 6 2.17 26 334 1. OO 3.73 

ATOM 591 N GY A. 78 O. 11.458 49.095 23.160 1.00 13.63 
ATOM 592 CA, GLY A. 78 O. 10. 442 48. 686 22. 210 1. OO 14.96 

ATOM 593 C GTY A 78 O 9. O4. O 48 3 O9 22.63 OO 6.75 

ATOM 594 O GY A 78 O. 8276, 47.865 2.755 OO 6.49 

ATOM 595 N AEA A 79 0 8. 631, 48.436. 23. 886 1. OO 15. 34 

AOM 596 CA AIA A 79 O A. 252 48. 176 24, 27 O OO 14. TO 

ATOM 597 C ALA. A 79 0 649 O 49 495 24 O84 OO 17.5 

AOM S98 O AIA. A 79 0 6. 69 O 50.486 24 807 OO 17. OS 

ATOM 599 CE ALA. A 79 0 A 45 47.7 O. 25.708 L. OO 14, 18 

ATOM 6 OO N ASP A 80 O 5. 641. 49.536. 23. O53 OO 1856 
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ATOM 829 O HIS A OS O 93.92 4.28 OO 18875 OO S. 67 

ATOM 83 O CB HIS A 109 O 8.903 39,566 1855 O LOO 123 O 

ATOM 831 CG HIS A 109 0 8. 804 39.727 20. O36 1. OO 12.30 

ATOM 832 ND HES A 1 O 9 O 7. 788 4 O .429 2 O. 666 1. OO 989 

: ATOM 833 CD2 HIES A 1 OS O 9. 614 39.264. 2. O34 OO 10.76 

ATOM 834 CE HIS A 109 O 7. 982 4 O. 379 2.971 1. OO 8.49 

ATOM 835 NE2 HIS A 109 O SO 86 39.679 22: 224 1. OO 7.92 

ATOM 836 N SER A 110 0 8. 070 42.2 O3 17 - 122 1. OO 16 - 26 

ATOM 837 CA. SER A 110 0 7 - 244 43. 404 17.3 OO 1. OO 14. 55 

ATOM 838 C. SER A 10 0 6. 548 43.283 18, 646 1. OO 13.56 

ATOM 839 O. SER A 10 O 6.219 42.191, 19. 140 l. OO 13.54 

ATOM 84 O CB SER A 110 0 6.29 43.543 16.59 OO 16. 69 

ATOM 841 OG SER A 110 0 5. 212 44.4 81 16.508 1. OO 15. 32 

ATOM 842 N. HIS A 1 0 6. 396 44.395. 19. 359 1. OO 14.60 

ATOM 843 CA HIS A 111 0 5. 724 44.397 20. 645 1. OO 6.23 

ATOM 844 C HIS A 111 0 4. 349 45. O70 20. 478 1. OO 8. 61 

ATOM 845 O HIS A 11 0 3.713 45.391. 21.473 1. OO 21.72 

ATOM 846. CB HIS A 111 O 6. 478 45. 166 21. 721 1. OO 14.37 

ATOM 847 CG HIS A 11 O 6. 392 44.59 23.077 L. OO 5.33 

} ATOM 848 ND HES A 11 O 5.34 44, 660 23.947 1. OO 14.55 

ATOM 849 CD2 HIS A 1 O 7.265 43.676. 23. 680 1. OO 4.72 

ATOM 850 CE. HIS A 11 O 5.589 43.936 25. O40 . OO 16.29 

ATOM 851. NE2 HIS A 111 O 6, 773 43. 326 24.920 . OO 15.35 

ATOM 852 N. PHE A 12 O 3.95 O 45.382 19. 258 . OO 18.67 

5 ATOM 853 CA PHE A 112 O 2.725 46. 139 9 O37 . OO 19.6 

ATOM 854 C. PHE A 1.12 0 1.54 O 45.29 8 777 . OO 19. O 6 

ATOM 855 O PHE A 12 O 1.52 44.63 O 17.707 OO 17.5 O 

ATOM 856. CB PHE A 12 O 2.971, 47. 11.3 17.875 1. OO 21. 16 

ATOM 857 CG PHE A 112 0 ... 798 48.019 17. 611 1. OO 23.2 

) ATOM 858 CD1 PHE A 1.12 0 1. 456 49. OO 7 18.5 O9 1. OO 24.59 

ATOM 859 CD2 PHE A 112 O ... O 34 47. 886 16. 466 1. OO 24.82 

ATOM 860 CE PHE A 12 O O. 387 49.852 8.312 1. OO 24, 29 

ATOM 861 CE2 PHE A 112 0 - O. 063 48.714 16. 243 1. 00 25. 87 

ATOM 862 C2, PHE A 12 O - O. 378 49 - 698 17. 161 1. OO 25.17 

5 ATOM 863 N GTY A 13 O O. 599 45. O92 19.707 1. OO 18. O5 

ATOM 864 CA GLY A 113 O - O. 554 44.236 1.9. 433 1. OO 1969 

ATOM 865 C. GLY A 113 O - O. O. 85 42.819 19. O96 . 00 22.25 

ATOM 866 O GLY A 113 0 O. 937 42.333 19593 1. O O 2 O. 55 
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ATOM 1095 CG GLU A 42 O 24 - 295 30 - 3 O. 9.407 OO 27. 22 

ATOM 1096 CD GLU A 142 O 25.718 3 O. 826 9 - 221 1 OO 32.36 

ATOM 1097 OE1 GLU A 42 O 26. 513 30.920 10.206 1. OO 31.87 

ATOM 1098 OE2 GLU A 142 0 25.968 31. 136 8. O23 1. OO 35.76 

ATOM 1099 N ASN A 143 0 23.723 27.5 O8 11.378 ... O O 2 O. 4 O 

ATOM 1100 CA. ASN A 143 0 23. 105 26.227 11. 151 E. O.O. 19. 61 

ATOM 1101 C ASN A 143 0 22 785 25. 468 12.42 1.0 0 18.35 

ATOM 1102 O ASN A 143 0 22.317 24, 337 12.325 1. OO 15.65 

AOM 11 O3 CB ASN A 143 O 24. O24 25. 4 O LO. 229 - O O 23.57 

ATOM 104 CG ASN A 143 O. 24. 133 26. O 67 8. 857 1 OO 26.63 

ATOM 105 OD, ASN A 143 O. 25, 22 O 26. 376 8.356 1. OO 29.89 

ATOM 106 ND2 ASN A 143 O. 23. O49 26.342 8. 175 1. OO 25.46 

ATOM 1107 N THR A 144 O 23. O67 25.974. 3.. 632 1. OO 1676 

AOM 08 CA. THR A 144 O 22. 678 25. 257 14. 825 1. OO 5.40 

ATOM 1109 C THR A 144 O 21.556. 25.976. 15.577 1. OO 15.58 

ATOM 110 O THR A 144 O 21.361. 25.776 16.789 100 17.88 

ATOM 111 CB THR A 44 O 23. 848 25. 018 15. 785 1. OO 16.43 

AOM 1112 OG1 HR A 144 O 24. 296 26. 270 16. 297 1. OO 14.82 

ATOM 113 CG-2 HR A 144 O 24. 935 24.215 15. 104 . OO 15.98 

AOM 1114 N ILE A 145 0 2O. 821, 26.834. 14. 898 - OO 392 

ATOM 1115 CA LE A 145 0 19697 27 SSO 5.5 OO ... O O. 4 3. 

ATOM 116 C IILE A 145 O 18.392 26-835 15. 139 OO 384 

ATOM 117 O TLE A 145 0 18. 127 26. 478 13. 996 . 0 0 12.32 

ATOM 111.8 CB TLE A 145 O 9 - 64 29. O6 15 O1 1 OO 5.15 

ATOM 1119 CG1 IILE A 145 0 20.881. 29.726, 15. 608 1. OO 1627 

ATOM 1120 CG2 ILE A 145 0 18. 346 29.736 15 - 375 1. OO 13. 14 

ATOM 1121 CD1 ILE A 145 O 21. 256 31. 006 14. 892 1.0 0 16. 72 

ATOM 122 N TE. A 4 6 O 7.55 O 26. 644 6.14 - O O 3.54 

ATOM 1123 CA II.E. A 146 O 16. 263. 25.983 5.926 1. OO 13.7 O 

ATOM 1124 C ILE A 146 O 15. 167 26, 899 16 . 494. 1. OO 1.2. 67 

ATOM 125 O ILE A 146 0 15. 155 27. O82 17. 14 . OO 10. OS 

ATOM 126 CB E A 14 6 O 16. 1.83 24.580 16.553 1. OO 15.97 

ATOM 1127 CG1 II.E. A 146 0 17.280 23. 621, 16. O12 1. OO 17. 29 

ATOM 128 CG2 ILE A 14 6 O 4 - 83 23.937 6. 207 OO 14.52 

ATOM 129 CD1 ILE A 146 0 17.359 22.34 O 6 - 832 - OO 8.45 

ATOM 13 O N THR A 147 O 14.36O 27.5 O7 15. 61 O L. O. O. O. 81 

ATOM 13 CA. THR A 47 0 13. 24 O 28. 310 16. 102 1 00 2.54 

ATOM 132 C THR A 147 O 11. 912 2.7. 526 15.988 1. OO 3.55 
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ATOM 12 O9 N ALA A 156 0 -3. 704 37.776 12. 178 1. OO 24. 03 

AOM 1210 CA. ALA A 156 0 - 4.066 37.806 13. 588 1. OO 25.45 

ATOM 1211 C ALA A 156 0 - 5. 262 38. 667 13. 992 1. OO 24.85 

ATOM 1212 O ALA A 156 0 - 6. O 83 38217 14.798 L. OO 22.79 

ATOM 1213 CB ALA A 156 0 - 2.866 38.045 14. 492 1 00 24.30 

ATOM 1214 N PRO A 57 O - 5.393 39.873 13.518 1. OO 25.98 

ATOM 1215 CA PRO A 157 O - 6.521 4 O. 741. 13.8 O7 OO 28.77 

ATOM 1216 C PRO A 157 0 - 784 O 4 OO 92 13. 406 1. OO 3 O.78 

ATOM 27 O PRO A 57 O - 8 798 4 O. 416 4.05 - OO 34.62 

ATOM 1218 CB PRO A 157 0 - 6. 324 42. O71. 13. O68 1. OO 26. 56 

ATOM 1219 CG PRO A 157 0 - 4. 859 42. O13 12.762. 1. OO 25.98 

ATOM 1220 CD PRO A 57 O - 4 - 480 40. 547 2.585 1. OO 25.96 

ATOM 1221 N SER A 158 0 - 7 - 950 39. 207 2.43 O. 1. OO 3 O. 95 

ATOM 1222 CA SER A 158 O - 9. 174 38.549 2. O47 1. OO 31. 32 

ATOM 1223 C SER A 158 O - 9. 450 37.288 2. 85 1. OO 33.. 61 

ATOM 1224 O SER A 158 O - O - 472 36.633 12.575 - OO 34.71 

ATOM 1225 CB SER A 158 0 - S. 176 38.8 O. 577 . OO 3 O. 14 

ATOM 1226 OG SER A 158 O -8942 39.187 9. 665 1. OO 31. 20 

AOM 1227 N. LE A S9 O - 8.588 36.875 3.773 1. OO 34.23 

AOM 1228 CA LE A 159 O - 8 - 918 35. 642 1.4 - 491 1. OO 36. 40 

ATOM 1229 C TE A, 59 O - O - 189 35.896 5.309 1. OO 39.20 

ATOM 1230 O LE A 59 O - O - 294 36.875 6.O46 1. OO 39. OO 

ATOM 1231 CE ILE A 159 0 - 7.769 35. 121 15. 360 1. OO 35.56 

ATOM 232 CG1 IILE A 159 O - 6.73 34.408 4. 485 1. OO 35.58 

ATOM 1233 CG2 ILE A 159 0 - 8. 262. 34.184 6.452 1. OO 34.97 

ATOM 234 CD TE A S9 O - S. 388 34.268 5. 212 1. OO 34.9 

ATOM 1235 N GLN A 16O O - 37 34.969 5 196 1. OO 41.53 

ATOM 1236 CA GTN A 160 O - 2.398 35. O56 15.946 1. OO 42.57 

ATOM 237 C. GIN A 16 O O - 12.466 33.94 16.. 949 1. OO 4 O. 51 

ATOM 1238 O GIN A 16O O - 12.3 O8 32.741 16585 . OO 41.96 

ATOM 1239 CB GLN A 160 0 - 13.542 35.062 14. 937 1. OO 45. 52 

ATOM 1240 CG GTN A 160 0 - 4.814 34.319 15. 267 1. OO 48. 48 

ATOM 1241 CD GLN A 16O O - 15.57 0 33.799. 14. O55 1. OO 5 O. 12 

ATOM 1242 OE1 GTN A 160 0 - 6. 204 3 2.737 14 - 18 1. OO 5 O. 77 

AOM 1243 NE2 GLN A 6O O - 5.5 O4 34.52O 12.94 O - OO 5.22 

ATOM 1244 N GLY A 161 O - 2 667 34. 91 18.225 1. OO 37.10 

ATOM 1245 CA GTY. A 16 O - 2.722 33.12 19. 208 1. OO 34.91 

ATOM 1246 C GLY A 161 0 - 1.305 32.826 19. 696 1. OO 34. 13 
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ATOM 1551. CB LEU A 2 O2 O 9. 239 32. 618 17.379 1. OO 9. O9 

ATOM 1552 CG EU A 2 O2 O O. 691 32.45 6.888 1. OO 1 O. 90 

ATOM 1553 CD1 LEU A 202 O O 637 32.47 O 15. 367 1 OO O. O5 

ATOM 1554. CD2 LEU A 202 O 1. 67 33.559 17. 414 - OO 8.56 

ATOM 1555 N. SER A 203 0 6.821, 3,942 19.892 - OO 9.59 

ATOM 556 CA. SER A 203 O 5. 414 31. 756 2 O. O.17 1. OO 15.31 

ATOM 1557 C SER A 203 0 4.624 32. 960 20.544 1. OO 16.67 

ATOM 1558 O SER A 203 0 4.964. 33.676 21. 483 1. OO 16.42 

ATOM 1559 CB SER A 203 0 5. 130 3 O. 505 20. 867 1. OO 15. 21. 

ATOM 1560 OG SER A 203 0 3.742. 30. 24 O 2. 004. 1. OO 17, 14 

ATOM 561 N CYS A 204 O 3. 428 33. O51. 19.984 OO 7.8 

ATOM 1562 CA CYS A 204 O 2.442 3 4. 018 2 O. 470 1 - OO 18.43 

AOM 1563 C CYS A 204 O 1.599 33.316 2.522 OO 7 O2 

ATOM 564. O CYS A 204 O O. 867 34. O39 22.2 OO OO 1727 

ATOM 1565 CB CYS A 204 0 524 34.508 19334 OO 860 

ATOM 566 SG CYS A 2 O4 O 2. 135 36.038 18. 612 1 00 20. 23 

ATOM 567 N ASP A 2 O5 O 1. 687 3.989 21. 665 1 OO 16.38 

ATOM 1568 CA. ASP A 2 O5 O O. 776 31.392 22 683 1. OO 12. 26 

ATOM 1569 C ASP A 205 0 1. 123 30.002 23.087 . OO 11. 34 

ATOM 1570 O ASP A 2 O5 O 1. 432 29. 687 24. 255 1. OO 11. 40 

ATOM 57. CB ASP A 205 O - 0. 622 31.516. 22. O76 . OO 14.87 

ATOM 1572 CG ASP A 205 O - 1729 3 O. 881. 22.892 100 16. 6. 

ATOM 1573 OD1 ASP A 205 O - 2.884 3 O. 999 22.433 . OO 18.48 

ATOM 574 OD2 ASP A 205 O -1. 534 30.263. 23.966 . OO 17. 48 

ATOM 57.5 N, PRO A 206 O 1. O3 6, 29 O30 22.205 - OO 1.79 

ATOM 1576 CA PRO A 2 O 6 O 1.313 27. 639 22.542 - OO 9 

ATOM 1577 C PRO A 2 O 6 O 2.739 2741. 23. O45 100 4 O1 

ATOM 1578 O. PRO A 2 O 6 O 3.676 28-135 22.66 OO .438 

ATOM 1579 CB PRO A 2 O 6 O 1. 124. 26.86 2.262 1.00 11. 87 

AOM 1580 CG PRO A 2 O 6 O ... 12 27.893 2 O. 191 1. OO 12.83 

ATOM 1.58 CD PRO A 2 O 6 O O. 749 29.24, 2O766 1. OO ... O 9 

ATOM 1582 N ASN A 207 O 2. 888 26. 439 23.911 1. OO 13. O6 

AOM 583 CA. ASN A 207 O 4. 128 25.99 24. 429 E. OO 15. Oil 

ATOM 584 C. ASN A 207 O 4.332 24.591. 23. 677 L. OO 15. 84 

ATOM 1585 O ASN A 207 O 3.376 24 O95 23. O38 . OO 16. 22 

ATOM 1586 CB ASN A 207 O 4. 144, 25. 682 25.933 1.00 15. 12 

ATOM 587 CG ASN A 2 O7 O 3. O54 24. 708 26. 395 1. 00. 19. 36 

ATOM 588 OD1 ASN A 2 O7 O 2. O62 25. 161. 27. O14 1.00 19. 36 
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AOM 1855 CA GLY A 24 O O 9.877 33 - 348 24.193 - OO O. O.8 

ATOM 1856 C GTY A 24 O 0 11. O39 32.865 25. O41 1. OO 11.34 

ATOM 1857 O GLY A 24 O 0 11. 977 33.650. 25.216 1. OO 11. O2 

ATOM 1858 N GTN A 241 O 1.O. 99 O 31. 646 25592 1. OO 9.73 

ATOM 1859 CA GN A 241. O 12 O67 3. O90 26.364 - OO 959 

ATOM 1860 C GN A 241 O 134 30.587 25.342 1. OO 1056 

ATOM 1861 O GLN A 241 0 12. 823 3 O. 467 24. 126 1. OO 8. 44 

ATOM 1862 CB GTN A 241. O 11. 6O4 29.96S 27.285 . OO 10. ST 

ATOM 1863 CG GLN A 241 0 1 O - 820 30.363. 28.523 1. OO 10.54 

ATOM 1864 CD GTN A 241 0 1. O. 341. 29. 190 29.341 . OO 12. 22 

AOM 1865 OE GLN A 241 O O. 18 28. O77 28.815 . OO 13.2 

ATOM 1866 NE2 GLN A 241 0 O 220 29. 466 3 O 639 - OO 11.74 

ATOM 1867 N ARG A 242 0 4, 372. 30. 492 25.774 1. OO 9, OO 

ATOM 1868 CA. ARG A 242 0 15.388 29.992 24. 834 1. OO 11. O1 

ATOM 1869 C. ARG A 242 0 1621 O 28.966. 25. 609 - OO 11.30 

ATOM 1870 O ARG A 242 0 16. 292 29. 133 26. 816 1. OO 9, 51. 

AOM 1871. CB ARG A 242 0 16.324 31. 043 24. 265 1. OO 12.77 

ATOM 1872 CG ARG A 242 O 5. 694 3 2. 128 23.364 - OO 12.52 

AOM 1873 CD ARG A 242 O 15. O66 33.249 24. 138 . OO 10.8 

ATOM 1874. NE ARG A 242 O 15.957 34. 26 24 .892 OO O. 8O 

AOM 1875 CZ. ARG A 242 O 15. 63 O 34 761. 26. OO2 OO 11.36 

ATOM 1876 NHL ARG A 242 O 16. 486 35. 548 26.648 1. OO 7.98 

AOM 1877 NH2 ARG A 242 O 14.365 34.589 26. 489 - OO 2.78 

ATOM 1878 N TYR A 243 O. 16. 717 27.934 24.942 OO 11. 61 

ATOM 1879 CA TYR A 243 O. 7. 63. 27. OO 9 25 - 610 1. OO 12.54 

ATOM 1880 C. TYR A 243 O. 8. 89 26.762 24.65 O OO 14.46 

ATOM 1881. O TYR A 243 O 8.568. 26. 656. 23. 435 1. OO 16. 1 

ATOM 1882 CB TYR A 243 O. 7. OS 25 638 25.934, 1 OO 11. O9 

ATOM 1883 CG TYR A 243 O 16. O07 25. 667 2 7. O54. 1. OO 2. 11 

ATOM 1884 CD. TYR A 243 O 14. 641. 25. 825 26.843 1. OO 12.88 

ATOM 1885 CD2 TYR A 243 O 1644 O 25.575 28.37 - OO 2. 11 

ATOM 1886 CE.1. TYR A 243 0 13.748 25. 869 27.915 . OO 12.71. 

ATOM 1887 CE2 TYR A 243 0 15.56O 25.582 29. 436 1. OO 12.50 

ATOM 1888. CZ TYR A 243 O 14. 205 25. 738 29. 188 1. OO 12. 29 

ATOM 1889 OH YR A 243 O. 3 : 379 25.789 3 O. 286 OO 13. 65 

ATOM 1890 N SER A 244 0 2 O. O59 26.734 25. 144 1. OO 12.78 

ATOM 1891 CA. SER A 244 O 21. 117 26.212 24. 268 1. OO 13. 22 

AOM 892 C. SER A 24, 4 O 21.333 24.779 24.84 OO 11. O6 
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244 22. 551 28 029 23.463 
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245 21.772 22.437 24. 4.52 . OO 13. 14 ATOM 1897 CA PHE 

ATOM 898 C. PHE 245 22. 867 2. 857 23.546 . OO 12. 32 

ATOM 1899 O PHE 245 22.890 22. 128 22.354 . OO 11. 11 

ATOM 19 OO CB PHE 245 2O. 554. 21. 495 24.526 . OO 11. 40 

AOM 1901 CG PHE 245 19. 915 21. 236 23. 195 OO .98 

18.815 21.993 22.813 

2O. 349 2 O. 236 22.351 

ATOM 1902 CD PHE 245 

ATOM 1903 CD2 PHE 

ATOM 1904 CEL PHE 

245 . OO 11 .45 

245 8. 216 21.773 2.588 
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ATOM 1969 O. ASP A 254 O 2O. 365 O. 481 0. O99 . OO 18.92 

ATOM 1970 CB ASP A 254 0 2 O. 048 7.211 1 0. 830 1. OO 23. 39 

ATOM 1971 CG ASP A 254 O 18.964 6. 331. 10. 251 1 00 24.43 

ATOM 1972 OD1 ASP A 254 0 8.355 6. 663 9.239 - OO 23.21 

ATOM 1973 OD2 ASP A 254 O 8.736 5.244 10.86 1. OO 28.26 

ATOM 1974 N ASN A 255 0 8.485 9.338 9. 496 . OO 1897 

ATOM 1975 CA. ASN A 255 0 17. 583. 10. 479 9.599 . OO 17. 69 

ATOM 1976 C ASN A 255 0 16. 785 10.335 10.889 . OO 17.64 

ATOM 1977 O ASN A 255 0 16,390 9. 204 1.249 OO 17.75 

ATOM 1978 CB ASN. A 255 0 16. 663. 10.554 8 .386 . OO 17. 19 

ATOM 1979 CG ASN A 255 0 7.467 10 - 882 7.143 1. OO 17.33 

ATOM 1980 OD, ASN A 255 0 17. 891 12. 023 6.932 ... OO 18. O5 

ATOM 1981 ND2 ASN A 255 0 17 649 9.913 6.263 OO 15.98 

ATOM 1982 N TYR A 256 O 16. 657 11. 403 1. 684 - OO 14.89 

ATOM 1983 CA TYR A 256 0 15.983 11.364 12.961 ... OO 12.56 

ATOM 1984 C TYR A 256 O 4. 966 12. 520 12.991 . OO 15. 02 

ATOM 1985 O TYR A 256 O 5.2O8 13. 637 12.5 O9 OO 14. 49 

ATOM 1986 CB TYR A 256 O 6. 867 11: 479 14216 OO 14.85 

ATOM 1987 CG TYR A 256 O 17. 883 10.349 14.316 . OO 13.96 

ATOM 1988 CD TYR A 256 O 19. O3O O. 427 13.529 OO 13.97 

ATOM 1989 CD2 TYR A 256 O 17712 9. 245 15 - 29 OO 14.62 

ATOM 1990 CE1 TYR A 256 () 19986 9. 422 13.534 1. OO 13.83 

ATOM 1991 CE2 TYR A 256 O 18, 667 8.224 5 - 7 O OO 15.3 

ATOM 1992 CZ. TYR A 256 0 19.795 8.336 14.346 1. OO 15.90 

ATOM 1993 OH TYR A 256 0 20.763 7. 341 14.337 1. OO 17. 15 

ATOM 1994 N TRP A 257 O 3. 801 2.98 13.564 1. OO 3.58 

ATOM 1995 CA TRP A 257 O 12. 742 13 - 196 13. 657 1. OO 14.21 

ATOM 1996 C TRP A 257 O 13. O41 14, 198 4.769 OO 12. O4 

ATOM 1997 O TRP A 257 O 3.382 13.81. 5.878 1. OO O. 46 

ATOM 1998 CB TRP A 257 0 11. 363 12. 592 13. 988 1. OO 12.49 

ATOM 1999 CG TRP A 257 0 O. 648 - 9 O 6 2.865 OO 13. O6 

ATOM 20 OO CD, TRP A 257 O 10 315 O. 568 12.879 OO 2.86 

ATOM 2 OO1. CD2 TRP A 257 0 O 161 12.437 11. 633 1. OO 12. 33 

ATOM 2002 NE TRP A 257 0 9.640 10. 267 11. 720 1 OO 13.75 

ATOM 2OO3 CE2 TRP A 257 0 9.53 O 1.388 O. 94 O . OO 3.78 

ATOM 2004 CE3 TRP A 257 0 O. 173 13. 69 11. O35 1. OO 14.3 

ATOM 2005 CZ2 TRP A 257 O 894 O 11.538 9.68. 1. OO 3 - 24 

ATOM 2006 CZ3 TRP A 257 O 959 O 3868 9. T86 1. OO 14.34 
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ATOM 221 CG PHE A 273 O 4.550 13. 676 1653 1. OO 2.84 

ATOM 2122 CD1. PHE A 273 0 419 0 13. O37 7.327 . OO 2 O. 67 

ATOM 2123 CD2 PHE A 273 O 5.22, 14.88 6. 216 1. OO 20.98 

ATOM 224 CE PHE A 273 O 4. 538 13.574 18.554 L. OO 2.75 

ATOM 225 CE2 PHE A 273 O 5. 559 15. 428 17. 440 ... O 0 21.65 

ATOM 212 6 CZ. PHE A 273 O 5. 216 14. 787 18. 616 - 00 22.38 

ATOM 2127 N. ALA A 274 0 1. 440 12. 718 12. 647 ... 00 24.38 

ATOM 2128 CA. ALA. A 274 0 1. O94 2. O53 11. 397 1. OO 24, 29 

ATOM 229 C ATA A 274 0 1. 399 12. 920 10. 194 1. OO 24.15 

ATOM 230 O ALA A 274 0 O 990 14. O78 1.O. 161 1. OO 23. O7 

ATOM 2131 CB ALA. A 274 O - O 385 11. 681 11. 387 L.O.O. 23.53 

ATOM 2132 N. ASN. A 275 O 2. O75 12.355 9. 204 1. 00 23.41. 

ATOM 2133 CA. ASN A 275 O 2389 L3. O68 7. 987 - OO 24.88 

ATOM 2134 C ASN A 275 O 3. 498 4. O93 8, 191 - 00 22.73 

ATOM 2135 O ASN A 275 O 3 - 7 O8 14. 947 7.337 1.00 21.57 

ATOM 2136 CB ASN A 275 O 1. 38 13. 806 7. 516 1. OO 3 O. 04 

ATOM 21.37 CG ASN A 275 0 O. 94 13. O70 6.633 1. OO 35 - 28 

ATOM 238 OD1 ASN A 275 O - 0. 458 12. 071 6.985 1. OO 36.92 

ATOM 2139 ND2 ASN. A 275 O O. 156 13. 655 5. 427 . OO 37.87 

ATOM 214 O N GLY A 276 O 4 - 185 14. O83 9.322 1 00 22.10 

ATOM 2141 CA GTY. A 276 O 5. 278 15. O25 9.5 O3 OO 2 O. 95 

ATOM 2142 C GLY A 276 O 4. 80. 16. 392 9.962 1. OO 19. 61 

ATOM 2143 O. GLY A 276 O 5.587 17: 325 9 - 86 - OO 1996 

ATOM 2144 N WA. A 277 O 3. 60 0 16.5 O4 1054 O 1. OO 16.82 

ATOM 21.45 CA VAL. A 277 0 3.207 17.796 11.107 L. OO 15. O6 

ATOM 246 C WA. A 277 O 4. O33 7.942 12379 OO 13 - 80 

ATOM 2147 O VAL. A 277 O 4. 454 16.. 9.2 12.926 1... O 0 13.80 

ATOM 2148 CB WAL. A 277 0 1. 676 7. 849 1397 OO .437 

ATOM 249 CG1 WAL. A 277 O O. 882 7. 824, 10. O99 . OO 13. 37 

ATOM 215 O CG2 VAL. A 277 O 1.213 16.763 12.33 O OO .. 77 

ATOM 215 N ASN A 278 O. 4. 307 19. 100 12.936 1. OO 14.25 

ATOM 2152 CA. ASN. A 278 O. 5. O26, 19. 262. 14.209 OO 3 - 80 

ATOM 2153 C. ASN A 278 O. 6. 443 18, 64 O 14.2O8 OO 13.8 O 

ATOM 21.54 O ASN A 278 O 7. 020 18. 228 15. 229 1. OO 11. 81. 

ATOM 2155 CB ASN. A 278 O. 4. 216 18. 607 15. 312 . OO 14. 24 

ATOM 2156 CG ASN A 278 O. 2.890 S. 288 15. 659 OO 1535 

ATOM 2157 OD1 ASN A 278 O. 952 18.531. 16. OO 9 OO 1481 

ATOM 21.58 ND2 ASN A 278 O. 2.821, 2O. 591. 15.593 - O O O. 69 
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ATOM 2159 N SER A 279 O 7... O 44 18.595 13. O25 1. OO 1268 

ATOM 216 O CA. SER A 279 0 8.296 7. 892 12, 860 OO 15.48 

ATOM 216 C SER A 279 O 9.323 18.571 11.964 1. OO 15. 07 

ATOM 2162 O SER A 279 O 8.995 193 OS 11. O44. L. O. O. 12.2O 

ATOM 2163 CB SER A 279 O 7. 976 16.549 2. 122 - OO 14.76 

ATOM 2164 OG SER A 279 0 7. 268 15. 722 13. O54 1. OO 19. 57 

ATOM 21 65 N ATA A 280 O O. 570 18. 152 12. 229 OO 15.67 

ATOM 2166 CA. ALA. A 280 0 1. 664. 18.548 11. 327 1.00 16.75 

ATOM 2167 C ALA A. 280 0 2. 620 17-341 11.287 10 O 1583 

ATOM 21.68 O ATA A 28 O O 2.438 6. 346 1997 1 OO 1555 

ATOM 2169 CB ALA A. 28 O O 12. 363 9 828 11.745 1. OO 640 

ATOM 217 O N ILE A 281 O 3. 669 7.478 O. 485 1. OO 14.79 

ATOM 21.71 CA IIE A 281 0 4. 569 16.346 10.257 . OO 555 

ATOM 2172 C ILE A 281 0 6.002 16. 610 1 0. 699 1. OO 15.92 

ATOM 273 O ILE A 281 0 16. 649 17. 577 10. 284 1. OO 14.96 

ATOM 2174 CB TE A 28 O 4.557 6. 03 8.735 OO 1644 

AOM 2175 CG1 IILE A 28 O 13.47 15,573 8, 275 1. OO 1642 

ATOM 2176 CG2 LE A 281 O 15. 615 14.959 8. 421 1 00 15.71 

ATOM 277 CD LE A 281 O 12.98 5. 376 6.771 1 00 4 22 

ATOM 278 N LEU. A 282 0 6. SOS 5. 698 L1515 - OO 6.76 

ATOM 2179 CA LEU. A 282 0 1792 O 15. 736 1.92 1. OO 15.82 

ATOM 28 O C EU A 282 O 8. 655 14. 747 10.99 O OO 16.6 

ATOM 218 O LEU A 282 O 18. 409 13.53O 11. 034 1. OO 16.41 

ATOM 282 CB LEU A 282 O 18. 29 5.4 OO 13.379 - O O 4.54 

ATOM 2183 CG EU. A 282 O 19. 632 15.346 3.773 1. OO 6. OO 

ATOM 21.84 CD LEU A 282 0 2O. 10 O 16.767 4. O52 OO 6... O 

ATOM 285 CD2 LEU A 282 O 19.865. 4. 469 4.97O 1. OO 3.21 

AOM 286 N ARG. A 283 O 9. 49 O 15.25 4 1 O. 1 OO ... O 0 15.20 

ATOM 21.87 CA. ARG A 2.83 O 2O. 16O 14.377 S. 141 1 OO 16.98 

ATOM 2188 C. ARG A 283 O 2 - 683 14-326 9 - 279 OO 17.31 

ATOM 21.89 O ARG. A. 283 O 22.398 15.33 O 92 O3 1. OO 7.82 

ATOM 29 O CB ARG A 283 0 19. 844 14. 861 7. 736 1. OO 17.30 

ATOM 2191 CG ARG A 283 0 2O. 417 13978 6. 641 1. OO 19.94 

ATOM 292 CD ARG A 283 O 1986O 14. 446 5.3 0 1 1. OO 2 O. O4 

5 ATOM 2193 NE ARG A 283 O 8. 474 14. OO 5. 208 1. OO 21.56 

ATOM 294 C2, ARG A 283 O 7. 479 14.53 O 4.5 O5 OO 21.8 

ATOM 295 NH ARG. A 283 O 16. 287 13. 922 4564 1. OO 2.52 

ATOM 2.96 NH2 ARG. A 283 O 17. 653 5.634 3. 797 L. OO 2.84 
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ATOM 23 N ALA. A 3 O1 O 3 242 11.36 3 O. 179 OO 9.17 

ATOM 232 CA AIA A 301 O 3.538 12, 139 3, 4O 1 OO 7.57 

ATOM 233 C. ALA A. 30 O 13, 159 3.588 3. O84 1. OO 16.53 

ATOM 234 O ATA A 301 0 3, 613 1.4. 235 30. 131 1. OO 6. 24 

ATOM 2315 CB ALA. A 3 O1 O 15, O O 6 1982. 31.774 OO 7.7 

AOM 236 N GIN A 3 O2 O 2. 139 4 - 31 3.723 1 OO 1815 

AOM 237 CA GN A 3 O2 O 1. 580 15. 446 31.441. 1, 00 19. 34 

AOM 23 18 C. GLIN A 3O2 O 12, 335 16.580 32. 124 1. OO 19. 16 

ATOM 239 O. GLN A 3 O2 O 12,577 6.444 33.324 OO 1907 

AOM 232O CB GN A 3 O2 O O. 122 5 483 3.937 OO 9 O 

AIOM 2321 CG GN A 3 O2 O 9,304 6.666 3, 478 OO 2 O. SS 

ATOM 2322 CD GIN A 3O2 0 8.96O 16.738 30, 009 . OO 2 O. 18 

ATOM 2323 OE1 GN A 3 O2 O 8,843 5. 721. 29.331 L. OO 22, 29 

AIOM 2324 NE2 GLN A 3 O2 O 8813 ?.936 29, 436 . OO 1845 

AOM 2325 N LEU. A 3O3 O 12. 629 17. 681 31, 444 1.00 7.92 

AOM 232 6 CA, LEU A 3 O3 O 13. 24, 18, 824, 32. 139 1.00 7.32 

ATOM 2327 C. EU A 3 O3 O 12. 31.6 19. 357 33.232 1. OO 17.65 

AOM 2328 O EU A 3O3 O 14 O 9 - 664 33 O2 . OO 1755 

ATOM 2329 CB LEU. A 303 0 3. A89 19988 31. 168 1. OO 15. 14 

ATOM 2330 CG EU A 303 0 3.99 2. 31.7 3. .. 797 . OO 6.94. 

ATOM 2331, CD1 LEU A 3O3 O 5. 262 2. 146 32. 504 1. OO 17.30 

ATOM 2332 CD2 LEU A 3 O3 O 13. 988 22.432. 30.764 1. OO i2. 82 

ATOM 2333 N. ASN A 3 O4 O 2 - 868 1958 O 34 - 399 - OO 1734 

AOM 2334 CA. ASN A 3 O4 O 2. 199 20.212 35. 531. ... O O 19. 12 

AOM 2335 C. ASN A 304 O 3. Of 21435 35.833 OO 9 O 6 

ATOM 233 6 O ASN A 3 O4 O 4.265 21.349 36.22 1. OO 2O3 

AOM 2337 CB ASN A 3O4. O 12. Of 3 19.24 4 36.704 OO 22, 16 

ATOM 2338 CG ASN A 304 O 1.748 9.900 38.024. 1. OO 25 O2 

AOM 2339 OD1 ASN A 304 O ... 506 21 - 11 38. 3.46 OO 26.72 

AOM 234. O NO2 ASN. A 304 O 1. T66 9. 133 39. 14 ... O O 25.99 

AOM 2341. N GLU A 3 O5 O 12.54 2.2. 629 35. 662 - O O 7.64 

AOM 2342 CA, GLU A 3 O5 O 3 - 2 O4 23 890 35.84 O OO 16. 64 

AOM 2343 C GLU A 3 OS O 3.884 23.977 37.94 OO 16 Oes 

ATOM 23.44 O GLU A 305 O 14. 965 24 564 37.208 1. OO 14.78 

ATOM 2345 CB GLU A 305 O 2.286 25 O 85 35,567 - O O 5.91 

AOM 2346 CG GLU A 3 O5 O 12,898 25. 484 35 83 OO 4.8 

ATOM 234.7 CD G. A 3 O5 O 11. 794. 27.546 35. 666 . OO 15.72 

AOM 2.348 OE1 GLU A 3 Os O 1.584. 28. O26 34.527 . OO 14.63 
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ATOM 2387 CA, LEU. A. 31 O 26856. 28.762 36.277 OO 2. Of 

ATOM 2388 C LEU A 311 O 27. 655 29.922 36. 881 1. OO 22. 67 

ATOM 2389 O LEU. A 311 O 28.58. 29.788 37. 682 1 00 23. O6 

ATOM 239 O CB LEU A 31 O 27 - 3 OS 28.59 34.87 1 OO 2 O. 57 

ATOM 2391. CG LEU A 311 O 28 796 28, 196 34, 684 OO 21.52 

ATOM 2392 CD1 LEU A 311, O 28.993 26 783 35.229 OO 2 O 8O 

ATOM 2393 CO2 LEU A 311 O 29.319 28.282 33.254 - OO 2 Of 

ATOM 2394 N ILEA 312 0 27.333 3. 142 36. 449 1. OO 23. 42 

ATOM 2395 CA. E. A 312 O 28 O92 32. 31. 36, 899 1 OO 24.86 

ATOM 2396 C IE A 32 O 27.337 33 57 37.914 OO 2.654 

ATOM 2397 O ILE A 312 O 26, 154 33. 467 37.739 LOO 25.3 

ATOM 2398 CB ILE A 312 O 283 97 33. 179 35. 670 1 OO 24. 4.5 

ATOM 2399 CG1 ILE A 312 O 28.998 32.33 O 3 4 576 OO 25. 6O 

ATOM 24 OO CG2 ILE A 312 O 29.26. 34.373 36. O75 OO 26.4. A 

ATOM 24 O1 CD1 ILE A 32 0 3 O .462 32.026 34.52 . OO 24.5 

ATOM 24 O2 N ASP A 313 O 28 OO8 33,523 39. OO3 1. OO 28. 70 

ATOM 24 O3 CA. ASP A 313 O 27.432. 34.339 4 O. Of OO 3 O. 99 

ATOM 24O4. C ASP A 313 O 26. O6S 33.763 4. O. 47 1 OO 29.83 

AOM 2405 O ASP A 313 O 25 024, 34.385 4 O. 235 OO 28.5 

ATOM 24 O 6 CB ASP A 313 O 27, 266 35, 777 39.576 OO 35.88 

ATOM 2407 CG ASP A 313 O 28, 532 36.5 Os 39.87 OO 4 O. 2. 

ATOM 24 O8 OD ASP A 313 O 29,577 36.243 39 847 OO 42.99 

ATOM 24 O9 OO2 ASP A 313 O 28,525 37.34, 6 38.252 OO 4 O. 95 

ATOM 24 O N PRO A 34 O 26 O4, 32.57 4 O. 863 OO 28.77 

ATOM 2A11 CA PRO A 34 O 24 84 3.743 4. Of 4 - OO 27.8O 

ATOM 24.12 C PRO A 314 O 23. 865. 32.98 42. 137 1 OO 26, 49 

ATOM 2413 O PRO A 314 O 22, 67. 31, 857 42. O32 1. OO 27, 17 

ATOM 2414 CB PRO A 314. O 25, 297 30.311 41. 479 OO 27. 61 

ATOM 2415 CG PRO. A 34 O 26.71, 3 O. 573 4.929 - OO 29, 37 

ATOM 246 CD PRO A 34 O 27, 248 31. 726 41. 111 1. OO 28.10 

ATON 24.7 N ATA A 315 O 24 .364. 32.818 43. 206 1. OO 23.45 

ATOM 241.8 CA. A.A. A 3.5 O 23.5 OS 3.3. O92 A4 .336 - OO 22.34 

ATOM 249 C ALA. A 315 O 22, 414 34.11 44. OO8 1. OO 22, 46 

ATOM 242 O O. AA. A 315 O 22, 678 35. 127 43. 370 1 00 22. 52 

ATOM 2421. CB ALA A 315 O 24, 294 33.. 617 45.532 1. OO 21.68 

ATOM 2422 N. ALA A. 316 O 21, 226 33.838 44. 534 1. OO 20.85 

ATOM 24.23 CA AIA A 36 O 2O. 133 34 8 O5 44 422 1 OO 2 O. 78 

AOM 2424. C ATA A 316 O 2O547 36. OO 45 - 271 1 OO 2 O. 55 
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AOM 24.25 O ATA A 316 O 21. 143 35 - 846 46. 333 OO 21 - 47 

ATOM 242 6 CB ALA. A 316 O 8.897 34 - 166 45. O43 - OO 18.32 

ATOM 2427 N. PRO A 317 O 20 - 237 37. 22 44 - 864 1. OO 20 - 84 

ATOM 2428 CA PRO A 3.7 O 2O539 384 O 45 634, 1 OO 2 O 82 

ATOM 2429 C PRO A 317 O 19.766 38. 449 46.945 1. OO 20.96 

ATOM 243 O. O. PRO A 317 O 18, 668 37.885 47. O3 O 1. OO 21. 42 

ATOM 243. CB PRO A 317 O 20, O64. 39.590 44. 758 1. OO 2. 64 

ATOM 2432 CG PRO A 3.7 O 19, 178 38.938 43.746 1. OO 21.69 

ATOM 2433 CD PRO A 317 O 9.517 37. 466 43. 69 1. OO 20. 10 

ATOM 2434 N GLY A 318 O 20. 269 39. O80 47.988 1. OO 2 O. 69 

ATOM 2435 CA GTY A 3.8 O 19.533 39.282 49.225 1. OO 21.68 

AOM 2436 C. GLY A 318 O 9 631. 38.28 SO 283 OO 22.93 

ATOM 2437 O GLY A 318 O 20.344; 37. 22. 50.01 ... OO 23. 87 

ATOM 2438 N. ILE A 39 O. 18895 38.398 51 - 368 . OO 22, 2O 

AOM 2439 CA ILE A 319 O 8.879 37. 432 52.454. 1. OO 24. 16 

AOM 244 O C ILE A 39 O. 18, 169 36.89 51.956 1. OO 25, 28 

ATOM 2441. O LE A 39 O. 7. O7, 36. 27. 51. 405 . OO 26, 26 

ATOM 24, 42 CB IILE A 319 O 8 208 38. O3O 53. 704 OO 24.54 

ATOM 2443 CG1 ILE A 39 O. 19. O75 3976 5 4 23 1. OO 25 - O 8 

ATOM 2444 CG-2 ILE A 319 O 17. 944 37. O12 54.793 1. OO 24. O3 

ATOM 244.5 CD LE A 319 O 8.262 4 O - 83 55 ... O O 6 OO 27.56 

ATOM 24. 46 N. PRO A 32O O 18. 762 35. O3 O 52 - 59 - O O 26 - 23 

AOM 2447 CA PRO A 320 O 8. 273 33.748 51 - 684 - OO 26. 64 

ATOM 2448 C. PRO A 32O O. 7. OS 33 - 172 52.453 1 00 26.74 

AOM 2449 O PRO A 32 O O 17 - 14 O 32 O25 52.896 OO 27.54 

ATOM 245O CB PRO A 320 O 9.5 O1. 32.80. 51.772 - OO 27. 16 

ATOM 245, CG PRO A 32O O 2O 216 33 388 52.985 ... O O 25, 2O 

ATOM 24 S2 CD PRO A 32 O O 2O. O. 61 34 891 52.837 1. OO 25.62 

ATOM 2453 N. THR A 321 O 6 O22 33 - 9 O 9 526 OO 27 35 

ATOM 24.54 CA THR A 321 O 4.82O 33.550 53.329 1. OO 28. O7 

ATOM 2455 C THR A 321 O 3, 632 34 SO 52, 603 OO 27. A 8 

ATOM 2456 O THR A 32 O 13. 597 35, 383 52. 302 1 0 O 27, 13 

ATOM 2457 CB THR A 32. O 14. 824 34 O 85 54 - 78 O 1 OO 29.87 

AOM 2458 OG THR A 32 O 5957 33.582 55 51 OO 3.85 

AOM 2459 CG2 HR A 32 O 3.548 33.687 55.507 OO 3 O6 

ATOM 24 6O N PRO A 322 O 12. 63 O 33.378 52.326 1. OO 26. 63 

ATOM 24 61 CA PRO A 322 O 11. 428 33. 824 51.637 1. OO 25.9 

ATOM 2462 C PRO A 322 O O. 892 35, O72 52. 313 1. OO 25.37 
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2463 O PRO A 322 O O. 945 35.194. 53.542 OO 25. O2 

2464 CB PRO A 322 O 10. 456 3.2. 638 51. 661 1. 00 26.1 

24 65 CG PRO A 322 O 11.37O 31.477 51.931 - 00 26.67 

2466 CD PRO A 322 O 12. 592 31. 961, 52. 69. 1. OO 26.21 

2467 N GTY A 323 O. 10. 432 36. O75 51.573 1. OO 24.30 

2468 CA, GLY A 323 O 9.943 37.288 52.197 1. OO 24. 13 

24.69 C GLY A 323 O 1. O3 38.161 52.842 1. OO 25. 48 

247 O O GLY A 323 O O. 6 O3 39 - 28 53.512 OO 25.28 

2471 N. AIA. A 324 O 232O 37.959 52 688 OO 24, 8 O 

2472 CA. ALA. A 324 O 3.278 38.831. 53.377 OO 24.6 

2473 C ALA A 324 O 14. O34 39.773 52. 451 1 00 23.92 

2474 O ALA A 324 O 15. 148 40. 225 52.748 1. OO 24.53 

24.75 CB ALA A 324 O 14. 255 38. O12 54.204 1 OO 23.79 

24.76 N ALA. A 325 O 13. 423 40.081 51.315 1. OO 22.22 

2477 CA. ATA A 325 O 4. O33 4. O. 985 SO34 OO 20.42 

2478 C ALA A 325 O 13.825 42.423 50. 803 1. OO 19.97 

2479 O ALA A 325 O 2.987 42 648 51677 OO 18.4 

2480 CB ATA A 325 O 13. 272 4 O. 763 49. 018 1. OO 19. 40 

248 N. ASP A 326 O 14. 422 43. 42 5 O. 161 1. OO 20, 69 

2482 CA. ASP A 326 O 14. 141 44. 804 50.529 1. OO 22.54 

2483 C ASP A 326 O 12.7 O2 45. 158 SO 220 OO 22.83 

2484 O ASP A 326 O 2.05 45.754 51. O3 O L. O.O. 23.68 

2485 CB ASP A 326 O 5. O89 45.767 49.789 OO 22.32 

2486 CG ASP A 326 O 6.494 45.378 5 O. 238 OO 23.83 

2487 OD, ASP A 326 O 16. 6.5 O 45.284 5.475 1. OO 24.78 

2488 OD2 ASP A 326 O 17.393 45.17. 49.4 O9 1. OO 24.9 O 

2489 N WA. A 327 O 12. 254 44. 821 49.026 1. OO 24, 29 

249 O CA VAT. A 327 O 10.914. 45. O 64 48.503 1. OO 23.57 

ATOM 249 C WA. A 327 O O. 246 43721, 48.70 OO 23 46 

) ATOM 2492 O WAL. A 327 O O. 785 42.933 47.386 OO 22.62 

ATOM 2493 CB VAT. A 327 O 1.O. 946 45.898 47.22 O OO 24.7 O 

ATOM 2494 CGL VAL. A 327 O 9.554 46.274 46.751 1 00 24. 11. 

ATOM 2495 CG2 WAL. A 327 O L. 773 47. 173 47. 420 1. OO 26.30 

ATOM 2496 N ASN A 328 O 9. 113 43. 463 48.811 1. 00 21. 44 

5 ATOM 2497 CA. ASN A 328 O 8. 390 42. 212 48. 717 1. OO 23. 21. 

ATOM 2498 C ASN A 328 O 6.986 42. 410 48.158 - OO 23 12 

ATOM 2499 O ASN A 328 O 6 - 14 O 43. O30 48.799 - OO 22.76 

ATOM 25 OO CB ASN A 328 O 8.223 41.603 5 O. 21 1 OO 23.09 
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ATOM 2539 CG GIN A 332 O -5. 412 38. 299 43.. 642 . OO 35. 72 

ATOM 2540 CD GLN A 332 O - 5, 199 36.961. 44.325 1. OO 39.98 

ATOM 254 OE1 GN A 332 O -5. 859 35.961. 44. OO 7 . OO 42.32 

ATOM 2542 NE2 GN A 332 O - 4.257 36.91.5 45 27 O 1 OO 42. 27 

ATOM 2543 N EU A 333 O -3. 62 37. 576 4 O. 504. 1. OO 23. 60 

ATOM 2544 CA LEU A 333 O - 4 - 105 37.565 39. 118 1. OO 26.25 

ATOM 2545 C. LEU. A 333 O -5. 627 37 373 39 - 23 1. OO 26. 55 

ATOM 2546 O EU A 333 O - 6. Of 36.655 3 S 998 1. OO 25.7 O 

ATOM 2547 CB EU A 333 O -3. 424, 36.465 38. 3O4. ... OO 25, 25 

ATOM 2548 CG LEU A 333 0 - 99 36. 608 38. O52 1. OO 25.72 

ATOM 2549 CD LEU A 333 O -1. 431 35.565 37. O67 . OO 23.66 

ATOM 2550 CO2 LEU A 333 O - 1.55, 38. OOO 37.558 1. OO 25, 25 

ATOM 2551 N GTY. A 334 O - 6. 327 37.976 3888 . OO 27.85 

ATOM 2552 CA GLY A 334 O -7.77O 37.782 38. 18 1. OO 29.96 

ATOM 2553 C. GLY A 334 0 - 8. 253 37.8O2 36. 672 . OO 32.36 

AOM 2554. O GTY A 334 0 -7. 559 38. 175 35.719 1, OO 3 O. T 4 

ATOM 2555 N. PHE A 335 O - 9.5O2 37.377 36.544 . OO 34.76 

AOM 2556 CA PHE A 335 0 - 10.81 37. 360 35.260 . OO 38.54 

AOM 2557 C. PHE A 335 O - 1.625 37.806 35.514. 1. OO 41. O5 

AOM 2558 O PHE A 335 0 - 12. 443 37.028 36. O2 1. OO 41.53 

ATOM 2559 CB PHE A 335 O - O. 183 36. OO3 34. 586 ). OO 39. OO 

ATOM 256O CG PHE A 335 0 - O. 772 36. 105 33 - 197 L. OO 40 - 61. 

ATOM 2561 CD PHE A 335 O - O - O52 36. 686 32. 175 ). OO 4 O. 45 

ATOM 2562 CD2 PHE A 335 0 - 12. O45 35. 64 32.942 1. OO 41. 39 

ATOM 2563 CE1 PHE A 335 O - O. 580 36.778 3 O. 90 1. OO 4 O .. 8 

ATOM 2564 CE2 PHE A 335 O - 2.588 35. 697 31. 671 1. OO 41.51 

AOM 2565 CZ PHE A 335 O - L. 849 36. 281, 3 O. 652 1. OO 41. 87 

ATOM 2566 N SER A 336 O - L. 861. 39. O75 35. 193 1. OO 42. 39 

ATOM 2567 CA SER A 336 O - 13.2O3 39.582 35. 445 - OO 44. 12 

AOM 2568 C. SER A 336 0 - 13.704 40. 525 34.37O 1. OO 44, 31 

ATOM 2569 O. SER A 336 O -3. O28 41. 44 O 33.903 1. OO 44. 49 

AOM 257 O CB SER A 336 O - 3.24 40.2O6 36. 842 1. OO 45.46 

ATOM 2571 OG SER A 336 O -3.727 39. 233 37. 758 1. OO 47. 11 

AOM 2572 N. GY A 337 O - 4.963 4 O. 267 33.983 OO 44, 2 

ATOM 2573 CA GLY A 337 O - 5, 630 41. O67 32.959 1. OO 41.89 

ATOM 2574 C. GLY A 337 O - 4.963 4. O. 920 3.. 608 . OO 40.08 

ATOM 2575 O GLY A 337 O - 4.712 4.1. 891, 3 O. 888 1. OO 41.35 

ATOM 2576 N GLY A 338 0 - 4.583 39. 699 31.263 1.00 39. 12 
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ATOM 2691. O PRO A 353 O 5. 393 57. 852 28.483 1. OO 2191 

ATOM 2692 CB PRO A 353 O 5. 417 56. O54. 25.91.6 1. OO 23.95 

AOM 2693 CG PRO A 353 O 5. 181, 57.23 24.878 OO 23.79 

AIOM 2694 CD PRO A 353 0 3. 882 57. 848 25. 180 1 00 23. O3 

ATOM 2695 N THR A 354 O 5. O43 55.778 29.23A, 1. OO 1866 

ATOM 2696 CA THR A 354 O 5. 646 56. O15 30. 530 1. OO 18. O5 

ATOM 2697 C THR A 354. O 6.981 56.739 3 O. 478 . OO 18.33 

ATOM 2698 O THR A 354. O 7.68 57.63 O 3.319 1. OO 1946 

ATOM 2699 CB THR A 354 O 5. 871 54. 661 31.242 1. OO 17 - 10 

ATOM 27 OO OG1 HR A 354 O 4.9 O3 53.71O 3 O. 797 1. OO 17.24 

ATOM 27 O1 CG2 THR A 354 O 5. 772 54.852 32.741 1. OO 16.43 

ATOM 27 O2 N. LEU A 355 O 7. 94 O 56.38O 29, 61.8 L. OO 17. 49 

ATOM 27 O3 CA, LEU A 355 0 9, 215 57. O76 29. 604 1. OO 8.84 

ATOM 27 O4 C LEU A 355 O 9. O.3 58.579 29.284 - OO 198O 

ATOM 27 O5 O LEU A 355 0 9.722. 59. 417 29.849 1 OO 1713 

ATOM 27O6 CB LEU A 355 O O2 OO 56.498 28 622 OO 1789 

ATOM 27 O7 CG EU A 355 O 17 O3 56.488 28.819 OO 1866 

ATOM 27 O8 CD LEU A 355 0 12. 436 56.85 27.547 . OO 1837 

ATOM 2709 CD2 LEU A 355 O 12. 99 57.204 30.056 1. OO 6.79 

ATOM 271 O N LEU A 356 0. 8. 134 58.883 28.328 1. 00 20.48 

ATOM 271 CA, LEU A 356 O 7.812 60 .274 27. 993 1. OO 21. 62 

ATOM 2712 C EU A 356 O 7. O85 6.O. 932 29. 163 1. OO 21.28 

ATOM 273 O LEU. A 356 O 7. 497 62. O42 29 - 5 O 6 1 OO 22 O1 

ATOM 274. CB LEU A 356 O 7. 028 60. 474 26.7 OO 1 OO 22 O8 

ATOM 27.5 CG LEU A 356 O 6.850 61.939 26. 239 1. OO 23. 98 

ATOM 27.6 CD1 LEU A 356 O 8.57 62.7 O9 26.2O7 1. OO 23.11 

ATOM 277 CD2 LEU A 356 0 6. 91 61. 985 24 .864 1. OO 24. 74 

ATOM 2.718 N. GIN A 357 0 6. 29 60.267 29.922 - OO 21.37 

ATOM 2719 CA GLN A 357 0 5. 669 6 O. 893 31, 12 O L. OO 21.87 

ATOM 272 O C. GN A 357 0 6.759 61.25 4 3 2. 128 1. OO 24. 12 

ATOM 2721 O GLN A 357 O 6. 674 62.277 32.81 - OO 24.92 

ATOM 2722 CB GLN A 357 O 4. 636 60.015 3.822 1. OO 20.63 

ATOM 2723 CG GN A 357 O 3. 447 59.674. 30.906 - OO 1917 

ATOM 2724 CD GLN A 357 O 2.547 58. 643 31.54 O OO 1885 

ATOM 2725 OE GLN A 357 O 2. 162 58. 748 32.713 1. OO 19. O6 

ATOM 2726 NE2 GLN A 357 O 2. 262 57. 6 OO 3 Of 42 OO 18, 49 

ATOM 2727 N ILE A 358 O 7. 735 60. 371. 32.346 1. OO 25. 66 

ATOM 2728 CA LE A 358 O 8. 822 60.651, 33.263 1. OO 26.19 
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27. 66 

26.65 
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23 f 8 
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29. 63 
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40.75 
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ATOM 2767 N SER A 364 O 6. 579 6O. 632 40. 60 T. OO 35. 74 

ATOM 2768 CA. SER A 364 O 6. 249 59.434 41. 381. 1. OO 34.54 

ATOM 2769 C SER A 364 O 5.225 58.588 4 O. 653 1 OO 34.32 

ATOM 277O O SER A 364 O 4. 6 O5 59. O37 39, 692 1 OO 33.7 

AOM 277 CB SER A 364 O 5. 774 59. 835 42.769 1. OO 35.68 

ATOM 2772 OG SER A 364 O 4.396 6O. O95 42.928 1. OO 35.86 

ATOM 2773 N ATA A 365 0 5. O15 57.372 4.1. 146 1. OO 33.95 

ATOM 2774 CA. ALA. A 365 0 4. O17 56. 486. 40. 564 1. OO 34.62 

ATOM 2775 C ATA A 365 0 2. 637 57.148 40. 560 1. OO 34.46 

ATOM 2776 O. ALA. A 365 O 1.906. 56.995 39.582 1. OO 34.37 

ATOM 2777 CB AA. A 365 O 3.963 55. 55 41.301 1 OO 3351 

ATOM 2778 N ASN A 366 O 2.261 57. 916 4.571 1 OO 3445 

ATOM 2779 CA. ASN A 366 O 1. 003 58. 619 41. 632 1. OO 36.37 

ATOM 2780 C. ASN A 366 0 O. 708 59.524 4 O. 447 OO 35.60 

ATOM 2781. O ASN A 366 0 - 0.462 59.719 40. 131 1. OO 36.50 

ATOM 2782 CB ASN. A 366 O O. 904 59.4 64 42.918 . OO 38.72 

ATOM 2783 CG ASN A 366 O 0.794 58.558 44. 126 1. OO 41.08 

ATOM 2784 OD1 ASN A 366 O O. 863 58966 45.284 OO 43 - 39 

ATOM 2785 ND2 ASN A 366 O O. 646 57.256 43.914 1. OO 42. 72 

ATOM 2786 N ASP A 367 O 1. 694 6O. O46. 39.752 ... O O. 34. O6 

ATOM 2787 CA ASP A 367 O 1571 6 O. 899 38. 61 0 1 OO 33 37 

ATOM 2788 C. ASP A 367 O 1. 566 60. 122 37.293 1. OO 32. O9 

ATOM 2789 O ASP A 367 O 1. 43 O 6 O. 762 36.247 ... O O 31. 74 

ATOM 279 O CB ASP A 367 O 2.768 6.841 38 - 483 1. OO 35.96 

5 ATOM 279 CG ASP A 367 O 3.048 62.88 39. 602 OO 37. 69 

ATOM 2792 OD1 ASP A 367 O 2. 123 63.2O9 4 O. 336 1. OO 37.23 

AOM 2793 OD2 ASP A 367 O 4. 258 63. 194 39.705 1. OO 39.62 

ATOM 2794 N. LEU. A 368 O 1791, 58. 814 37.371 1. OO 3 O 39 

ATOM 2795 CA LEU A 368 O 1897 58. O55 36 23 ... O O 28.74 

) ATOM 2796 C LEU A 368 O O. 586 57.386 35.745 ... O O 28.85 

ATOM 2797 O LEU A 368 O - 0.214 56.947 36. 555 ... O O 28. 1.7 

ATOM 2798 CB LEU A 368 O 3. O43 57. O46 36. 194 1. OO 26.94 

ATOM 2799 CG LEU A 368 O 4. 436 57. 668 36.4.22 1. OO 27.05 

ATOM 28 OO CD LEU A 368 O 5.455 56.58. 36.765 1. OO 25.41. 

5 ATOM 28O1. CD2 LEU A 368 O 4.882 58.499 3.5 236 1. OO 24. 44 

ATOM 28 O2 N EU A 369 O O. 392 57.332 3 4. 446 1. O0 28.81 

ATOM 28 03 CA. LEU A 369 O - 0.753 56.671 33 . 834 1.00 29.65 

ATOM 2804 C LEU A 369 O. - O. 238 55,398 33 162 ... O O 28.29 
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ATOM 3O33 CA LEU A 4 OO O 10. 22 O 41: O 6 32.745 - OO 16.93 

ATOM 3O34 C LEU A 400 O 11. 207 41. 732 31. 788 1. OO 16.51 

ATOM 3 O 35 O LEU A 400 O 12. 268 41. 175 31.510 1. OO 15.77 

ATOM 3O36 CB LEU A 400 O O. 913 4 O - 825 34. O84 - OO 18, 17 

ATOM 3O37 CG LEU A 4 OO O 1.O. 877 4.741. 35.288 1. OO 21.27 

ATOM 3O38 CD1 LEU A 4 OO O 2. 3 O 4.638 36.51 1 OO 9, 27 

ATOM 3O39 CO2 LEU A 400 O 10. 536 43. 166 34.926 1. 00. 19.86 

ATOM 3O4 O N HIS A 4 O. O. 10. 945 42.91.6 31. 321 - 0 0 14.34 

ATOM 3 041 CA HIS A 401 O 11. 83 O 43.707 30.5 O8 1. OO 16. O6 

| ATOM 3 042 C HIS A 4O1 O 12. 924 44. 30 O 31. 428 1.0 0 16. 15 

ATOM 3O43 O. HIS A 401 O 12. 644. 44.543 3.2. 600 . OO 13. 61 

ATOM 3O44 CB HIS A 401 O 11. O5 44.884 29.843 - OO 13. 27 

ATOM 3O45 CG HTS A 401. O 10. 84 44. 441. 28. 751 1.00 4.50 

ATOM 3O46 ND1 HIS A 401. O O. 20. 44.973 27.479 OO 14.96 

ATOM 3047 CD2 HIS A 401 O 9. 202 43. 492 28.750 1 00 12.35 

ATOM 3O48 CE HIS A 4O1 O. 9.263 44.387 26,725 1. OO 2.6 

ATOM 3 049 NE2 HIS A 4 O O 8. 677 43.507 27 492 ... O O. 12.41. 

| ATOM 3050 N. GLY A 402 O 4. O3 44.549 3 O. 855 1. OO 15.59 

ATOM 3051 CA GLY A 402 O 15. 152 45.209 31.598 1. OO 15.18 

ATOM 3 O52 C GLY A 4 O2 O 16. OO 9 44.35. 32.51O 1 OO 1596 

ATOM 3 O53 O GY A 4 O2 O 6. S27 44.898 33 - 17 O. 1. O. O. 16.3 O 

ATOM 3 O54 N. HIS A 403 O 15 618 43.47 3 2. 893 OO 12.96 

i ATOM 3 O55 CA HES A 403 O 6. 282 42.337 33.873 1. OO 15. OO 

ATOM 3 O 56 C HIS A 4 O3 O 16. 226 4 O 839 33.586 - OO 522 

5 ATOM 3 O 57 O HIS A 4 O3 O 15. 253 40 .38 32.971 1. OO 16.6 

ATOM 3 O 58 CB HIS A 4 O3 O 55.25 42.478 35.227 1. OO 14. 13 

ATOM 3059 CG HS A 4 O3 O 15. 571. 43.829 35. 827 . OO 16. 69 

ATOM 3 O 6 O ND1. HIS A 4 O3 O 6. 604 44 - 253 36 649 - OO 1613 

ATOM 3 O 61. CD2 HIS A 4 O3 O 14. 744 44. 911 35. 659 OO 5.5 O 

) ATOM 3 O 62 CE HIS A 4 O3 O 6.425 45.520 37. OO2 1. OO 5 O2 

ATOM 3063 NE2 HIS A 403 O 15. 285 45.905 36.43 O. 1. OO 6.15 

ATOM 3 O 64 N ALA A 404 O 17. 138 40 - 054 34. 113 1. OO 13.71 

AOM 3 O 65 CA ALA A 404 O 17. O39 38. 607 34.58 100 12.60 

ATOM 3 O 66 C ALA A 404 O 16.771 38.370 35.649 1.00 12.31 
5 ATOM 3 O 67 O ALA A 404 0 7.56 39.291 36,373 ... O O 394 

ATOM 3068 CB ALA. A 404 O 18. 249 37.819 33.721 1 0 0 13.84 

ATOM 3 O 69 N PHE A 405 O 6. O 85 37.356 36. 126 1. OO 2. 21. 

ATOM 3 O 7 O CA PHE A 4 O5 O 15. 813 37235 37.559 1 OO 11. 64 
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11.82 

11. 75 

10.76 

1.55 

11.52 

13. 32 

11. 45 
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13. 43 

13. 49 

1.O. 13 

13.78 

16. 72 
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13. 90 

4. 53 

14.62 

16. 43 
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ATOM 3 O 9 NHL ARG A 4 O9 O 4 - 859 26. 569 46.877 1 OO 27. 14 

ATOM 31.10 NH2 ARG A 4 O9 O 6. O68 28. 117 48.046 1. OO 25. 44 

ATOM 3 11 N SER A 410 0 10.366 27. 576 41. 668 1. OO 16.33 

ATOM 31.12 CA SER A 410 0 9 8 O2 27, 245 4 O. 373 1. OO 8.33 

S ATOM 313 C SER A 41O O 8. 406. 26. 612 4 O. 492 1 0 0 18. 60 

ATOM 314 O SER A 410 O 7. 941. 26. 2.23 41 - 566 1. OO 16.94 

ATOM 31.15 CB SER A 410 O O. 724, 26, 199 39.705 1. OO 19.51. 

AOM 3.16 OG SER A 410 O 11.718 26. 865 38.933 1.00 20. 28 

ATOM 3 117 N ATA A 411 O 7.754 26.551 39.343 OO 1819 

) ATOM 318 CA ATA A 411 O 6.458 25. 899 39.231 1 OO 976 

ATOM 3119 C ATA A 411 O 6. 667 24. 406 39. 474 1. OO 22.62 

ATOM 31.20 O ATA A 411 O 7. 636 23.759 39. O67 . OO 20. 97 

ATOM 312 CB AFA A 41 0 5. 873 26, 075 37.84 OO 7. 13 

ATOM 31.22 N GLY A 412 O 5.7O 23.856 4 O. 229 OO 26.30 

s ATOM 31.23 CA GLY A 412 O 5.74 22.442 40.558 1. OO 27. O5 

ATOM 3124 C GLY A 412 O 6. 692 22. 150 41. 677 1. OO 29. 22 

i ATOM 3125 O GLY A 412 O 6.917 20.959 41,944 1. OO 32.10 

ATOM 3.26 N SER A 413 O 7.293 23. 39 42.322 - OO 28.66 

ATOM 31.27 CA. SER A 43 0 8, 223 22. 871. 43. 40 0 1 00 28.58 

b ATOM 31.28 C SER A 43 O 7.757 23 600 44.642 1. OO 29. 64 

ATOM 3129 O SER A 413 O 7.279 24 - 735 44.524. 1. OO 3 O. 66 

i ATOM 313 O CB SER A 413 O 9. 610 23. 407 43. O15 1. OO 3 O. 12 

ATOM 313 OG SER A 413 O 10. 484 23 - 233 44 - 127 1. OO 31. 74 

ATOM 3132 N. SER A 44 O 7. 902 23. O31, 45.819 - O O 29. 19 

5 ATOM 333 CA. SER A 414 O 7.523 23.753 47. O33 1. OO 3 Of 

ATOM 334 C SER A 414 O 8.762 24. 124 47. 834 1. OO 3 O. 51 

ATOM 31.35 O SER A 414 O 8.74 6 24, 453 49 - O17 - OO 390 

ATOM 313 6 CB SER A 414 O 6. 612 22.832 47. 853 1 OO 31. O 

ATOM 3.137 OG SER A 414 O 7.438 21.764 48.299 1. OO 34.24 

0 ATOM 3138 N. THR A 415 O 9.99 24 ... O 63 47. 194 1. OO 3 O. 60 

ATOM 3.39 CA THR A 415 0 1.94 24, 336 47.86O 1. OO 3 O. 6 O 

ATOM 34 O C. THR A 41S O 1819 25 614 47.291 OO 27.71 

ATOM 314 O H.R. A 45 O 11.582 25.998 46. 137 1 OO 27. 49 

ATOM 3.142 CB THR A 45 O 12.. O 89 23. O95 47.747 1 OO 32.16 

35 ATOM 3143 OG THR A 415 O 13. 411. 23. 441 47. 285 1. OO 35.60 

ATOM 344 CG2 THR A 415 O 11. 599 22. 103 46.710 1. OO 34. 11 

ATOM 3.145 N TYR A 416 O 12. 662 26.268 48.053 1. OO 24.34 

ATOM 346 CA TYR A 416 O 13.288 27. 513 47.62. 1 OO 25.69 
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ATOM 326 N GLY A 430 O 2.91.3 28.28 36.295 1. OO 1770 

ATOM 3262 CA GLY A 43 O. O. 2. 419 26.904 36.7 O. 1. OO 19.84 

ATOM 3263 C GLY A 430 0 O. 894 26.836. 36.778 1. OO 20 - 72 

ATOM 3.264 O GLY A 430 0 O. 178 27. 498 3 6 O29 1. OO 2 O. 89 

ATOM 3265 N WAL. A 431 O O. 428, 26. O56 37729 OO 22 O4 

ATOM 3266 CA VAL. A 431 O - O. 956 25.713 37.966 . OO 22.61 

ATOM 3267 C VAT. A 431 O -1. 337 26 - 028 39 409 . OO 23. O6 

ATOM 3268 O WAL. A 431 O - O. 476 26. 392 40.218 . OO 22.42 

ATOM 3269 CB WAL. A 431 O -1. 245 24, 193 37.768 . OO 23. O3 

ATOM 327 O CG1 WA. A 431 O - O. 795 23. 672 36.416 . OO 22.74 

ATOM 3.271 CG2 WAL. A 43. O - 0.574. 23.315 38.82O 1. OO 22, 77 

ATOM 3272 N THR A 432 O -2. 615. 25.835. 39.704 1 OO 23. 88 

ATOM 3.273 CA. THR A 432 O - 3. 168 26. O67 4. O41 1. OO 24, 18 

ATOM 3274 C. THR A 432 O - 2.324 25.4 O 42. O92 1. OO 23.94 

ATOM 3275 O THR A 432 O - 1915. 24.249 41.909 1. OO 24.69 

ATOM 3.276 CB THR A 432 O - 4.625 25.565 41. 069 . OO 25.75 

ATOM 3277 OG1 THR A 432 O - 5.336 26 344 40. O87 1. OO 25 - 87 

ATOM 3278 CG2 THR A 432 O -5. 39 25.8 OO 42.398 . OO 26 65 

ATOM 3279 N GLY A 433 0 - 1.924, 26. 136 43. 124 1. OO 24.45 

ATOM 3280 CA GLY A 433 O - 1.035 25.589 44. 159 1. OO 22.27 

ATOM 3281 C GLY A 433 O O 394. 26. 12 O 43.983 1. OO 23.26 

ATOM 3282 O GTY A 433 O ... O 3 26.22 45. OOO ... O O. 23.30 

ATOM 3283 N ASP A 434 O O. 833 26. 481 42.776 1. OO 21. 12 

ATOM 3284 CA ASP A 434 O 2.92 26.986 42.586 - O O 2 O. 62 

ATOM 3285 C ASP A 434 O 2.36 O 28.4 O8 43. 126 1. OO 22.36 

ATOM 3286 O ASP A 434 0 1.425 29 - 225 4 3 - 076 1. OO 2124 

ATOM 3287 CB ASP A 434. O 2.548 27. O24 4 O 87 1. OO 1878 

AIOM 3288 CG ASP A 434 O 2. 827 25. 616 4 O. 597 1. OO 19.71. 

ATOM 3289 OD1 ASP A 434 O 3.304 24.828 41. 409 1. 00 20 - 43 

| ATOM 3290 OD2 ASP A 434 O 2. 596 25. 242 39. 432 1. O O 2.58 

ATOM 3.291 N GLU A 435 O 3.585 28. 721. 43.562 1. OO 22. O8 

ATOM 3292 CA GLU A 435 O 3. 853 3 O. O77 44. O 68 1. OO 23 24 

ATOM 3293 C GLU A 435 O 5.24 4 30. 512 43. 612 1. OO 20.24 

ATOM 3.294 O GLU A 435 O 6.2O1 3 O. 6 1 44, 372 1. OO 1950 

ATOM 3.295 CB GLU A 435 O 3. 659 3 O. O68 45 572 . OO 25.56 

ATOM 3.296 CG GLU A 435 O 3.739 3.4 O9 46.258 - OO 3 O-52 

ATOM 3297 CD GLU A 435 O 3.07 31. 350 47. 657 1.00 35.00 

ATOM 3.298 OE1 GLU A 435 O 2. O93 3 O. 603 47.760 100 35.71 
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