
VACCINE Field of the Invention The present invention
relates to an improved Streptococcus pneumonia
vaccine. Background of the Invention Children less
than 2 years of age do not mount an immune response to
most polysaccharide vaccines, so it has been necessary
to render the polysaccharides immunogenic by chemical
conjugation to a protein carrier. Coupling the
polysaccharide, a T-independent antigen, to a protein,
a T-dependent antigen, confers upon the polysaccharide
the properties of T dependency including isotype
switching, affinity maturation, and memory induction.
However, there can be issues with repeat
administration of polysaccharide-protein conjugates,
or the combination of polysaccharide-protein
conjugates to form multivalent vaccines. For example,
it has been reported that a Haemophilus influenzae
type b polysaccharide (PRP) vaccine using tetanus
toxoid (TT) as the protein carrier was tested in a
dosage-range with simultaneous immunization with
(free) TT and a pneumococcal polysaccharide-TT
conjugate vaccine following a standard infant
schedule. As the dosage of the pneumococcal vaccine
was increased, the immune response to the PRP
polysaccharide portion of the Hib conjugate vaccine
was decreased, indicating immune interference of the
polysaccharide, possibly via the use of the same
carrier protein (Dagan et al., Infect Immun. (1998);
66: 2093-2098) The effect of the carrier-protein
dosage on the humoral response to the protein itself
has also proven to be multifaceted. In human infants
it was reported that increasing the dosage of a
tetravalent tetanus toxoid conjugate resulted in a
decreased response to the tetanus carrier (Dagan et
al. supra). Classical analysis of these effects of
combination vaccines have been described as carrier
induced epitopic suppression, which is not fully
understood, but believed to result from an excess
amount of carrier protein (Fattom, Vaccine XV. 126
(1999)). This appears to result in competition for
Th-cells, by the B-cells to the carrier protein, and
B-cells to the polysaccharide. If the B-cells to the
carrier protein predominate, there are not enough
Th-cells available to provide the necessary help for
the B-cells specific to the polysaccharide. However,
the observed immunological effects have been
inconsistent, with the total amount of carrier protein
in some instances increasing the immune response, and
in other cases diminishing the immune response.Hence
there remain technical difficulties in combining
multiple polysaccharide conjugates into a single,
efficacious, vaccine formulation. Streptococcus
pneumoniae is a Gram-positive bacterium responsible
for considerable morbidity and mortality (particularly
in the young and aged), causing invasive diseases such
as pneumonia, bacteraemia and meningitis, and diseases
associated with colonisation, such as acute Otitis
media. The rate of pneumococcal pneumonia in the US
for persons over 60 years of age is estimated to be 3
to 8 per 100,000. In 20% of cases this leads to
bacteraemia, and other manifestations such as
meningitis, with a mortality rate close to 30% even
with antibiotic treatment. Pneumococcus is
encapsulated with a chemically linked polysaccharide
which confers serotype specificity. There are 90 known
serotypes of pneumococci, and the capsule is the
principle virulence determinant for pneumococci, as
the capsule not only protects the inner surface of the
bacteria from complement, but is itself poorly
immunogenic. Polysaccharides are T-independent
antigens, and can not be processed or presented on MHC
molecules to interact with T-cells. They can however,
stimulate the immune system through an alternate
mechanism which involves cross-linking of surface
receptors on B cells. It was shown in several
experiments that protection against invasive
pneumococci disease is correlated most strongly with
antibody specific for the capsule, and the protection
is serotype specific. Streptococcus pneumoniae is the
most common cause of invasive bacterial disease and
Otitis media in infants and young children. Likewise,
the elderly mount poor responses to pneumococcal
vaccines [Roghmann et al., (1987), J. Gerontol.
42:265-270], hence the increased incidence of
bacterial pneumonia in this population [Verghese and
Berk, ( 1983) Medicine (Baltimore) 62:271-285]. It is
thus an object of the present invention to develop an
improved formulation of a multiple serotype
Streptococcus pneumoniae polysaccharide conjugate
vaccine. Brief description of Figures Figure 1
Conjugate immunogenicity in elderly Rhesus monkeys
(post-ll anti-PS IgG levels) Bar chart showing 11
valent conjugate immunogenicity in elderly Rhesus
monkeys. The lighter bars represent the GMC after two
inoculations with 11 valent conjugate in aluminium
phosphate adjuvant. The darker bars represent the GMC
after two inoculations with 11 valent conjugate in
adjuvant C.Figure 2 Conjugate immunogenicity in
elderly Rhesus monkeys (post-ll anti-PS3 memory B cell
frequencies) Bar chart showing memory B cells for PS3
after inoculation with the 11 valent conjugate in
adjuvant C or aluminium phosphate adjuvant. Figure 3
PS19F immunogenicity in Balb/c mice (post-Ill IgG
levels) Bar chart showing anti polysaccharide 19F
immunogenicity in Balb/C mice for the 4-valent plain
polysaccharides and the 4-valent dPly conjugates.
Figure 4 PS22F immunogenicity in Balb/c mice (post-Ill
IgG levels) Bar chart showing anti polysaccharide 22F
immunogenicity in Balb/C mice for the 4-valent plain
polysaccharides and the 4-valent PhtD conjugates.
Figure 5 Serum anti-PS IgG antibody levels Bar chart
showing anti-22F IgG response in Balb/c mice Figure 6
Anti-22F opsono-phagocytosis titres in Balb/c mice Bar
chart showing anti-22F opsono-phagocytosis titres in
Balb/c mice. Figure 7 Comparison of IgG responses
induced in young C57BI mice-post III immunisations
with new adjuvants or AIPO4 Bar chart comparing IgG
responses induced in young C57B1 mice after
immunisation with 13 Valent conjugate vaccine
formulated in different adjuvants. The bars are in the
same order indicated in the right hand column. Figure
8 Protective efficacy of PhtD and dPly protein
combination against type 19F lung colonisation in
Rhesus monkeys Bar chart showing the protective
efficacy of different vaccine combinations in a monkey
pneumonia model. The "dead" category includes monkeys
that would have died but for the administration of
antibiotic treatment. Figure 9 Serum anti-PhtD IgG
response Bar chart showing anti PhtD IgG response in
Balb/c mice after immunisation with 22F-PhtD or
22F-AH-PhtD conjugates.Figure 10 Protection against
type 4 pneumococcal challenge in mice Protection
against type 4 pneumococcal challenge in mice after
immunisation with 22F-PhtD or 22FAH- PhtD. Figure 1 1
Protection against lethal challenge with S. pneumoniae
strain 3/43 following immunisation with PhtD and
passive immunisation with antibodies against serotype
3 polysaccharide. Figure 12 Protection against lethal
challenge with S. pneumoniae strain 1/57 following
immunisation with PhtD and passive immunisation with
antibodies against serotype 1 polysaccharide. Figure
13 Opsonophagocytic titres against serotype 19A in old
C57 black mice immunised with multivalent conjugate
vaccines. Figure 14 Opsonophagocytic titres against
serotype 22F in old C57 black mice immunised with
multivalent conjugate vaccines. Figure 15
Opsonophagocytic titres against serotype 19A in Balb/c
mice immunised with multivalent conjugate vaccines.
Bar 2 - 11V + 19A-dPly gmbs + 22F-PhtD 0.1 mg/50ml;
bar 4 - 11V + 19A-dPly gmbs + 22F-PhtD-E 0.1 mg/50ml ;
bar 6 2 - 11V + 19A-DT + 22F-PD 0.1 mg/50ml Figure 16
Opsonophagocytic titres against serotype 22F in Balb/c
mice immunised with multivalent conjugate vaccines.
Figure 17 Opsonophagocytic titres against serotype 19A
in guinea pigs immunised with multivalent conjugate
vaccines. Figure 18 Opsonophagocytic titres against
serotype 22F in guinea pigs immunised with multivalent
conjugate vaccines. Figure 19 Opsonophagocytic titres
against serotype 19A in Balb/c mice immunised with
multivalent conjugate vaccines.Figure 20
Opsonophagocytic titres against serotype 22F in Balb/c
mice immunised with multivalent conjugate vaccines.
Figure 2 1 Opsonophagocytic titres against serotype
19A in OF1 mice immunised with multivalent conjugate
vaccines. Figure 22 Opsonophagocytic titres against
serotype 22F in OF1 mice immunised with multivalent
conjugate vaccines. Description of the Invention The
present invention provides an immunogenic composition
comprising Streptococcus pneumoniae capsular
saccharide conjugates from serotypes 19A and 19F
wherein 19A is conjugated to a carrier protein which
is a first bacterial toxoid and 19F is conjugated to a
carrier protein which is a second bacterial toxoid and
2-8 of the S. pneumoniae capsular saccharides are
conjugated to protein D. The term capsular saccharide
includes capsular polysaccharides and oligosaccharides
derivable from the capsular polysaccharide. An
oligosaccharide contains at least 4 sugar residues.
The terms conjugate and conjugated relate to a
capsular saccharide covalently bonded to a carrier
protein. For the purposes of this invention,
"immunizing a human host against exacerbations of
COPD" or "treatment or prevention of exacerbations of
COPD" or "reduction in severity of COPD exacerbations"
refers to a reduction in incidence or rate of COPD
exacerbations (for instance a reduction in rate of 0.1
, 0.5, 1, 2, 5, 10, 20% or more), for instance within
a patient group immunized with the compositions or
vaccines of the invention. The term bacterial toxoid
includes bacterial toxins which are inactivated either
by genetic mutation, by chemical treatment or by
conjugation. Suitable bacterial toxoids include
tetanus toxoid, diphtheria toxoid, pertussis toxoid,
bacterial cytolysins or pneumolysin. Mutations of
pneumolysin (Ply) have been described which lower the
toxicity of pneumolysin (WO 90/06951 , WO 99/03884).
Similarly, genetic mutations of diphtheria toxin which
lower its toxicity are known (see below). Genetically
detoxified analogues of diphtheria toxin include
CRM197 and other mutants described in US 4,709,017, US
5,843,71 1, US 5,601 ,827, and US 5,917,017. CRM197 is
a non-toxic form of the diphtheria toxin but is
immunologically indistinguishable from the diphtheria
toxin.CRM197 is produced by C. diphtheae infected by
the nontoxigenic phase b197toxcreated by
nitrosoguanidine mutagenesis of the toxigenic
carynephage b (Uchida et al Nature New Biology (1971 )
233; 8-1 1). The CRM197 protein has the same molecular
weight as the diphtheria toxin but differs from it by
a single base change in the structural gene. This
leads to a glycine to glutamine change of amino acid
at position 52 which makes fragment A unable to bind
NAD and therefore non-toxic (Pappenheimer 1977, Ann
Rev, Biochem. 46; 69-94, Rappuoli Applied and
Environmental Microbiology Sept 1983 P560-564). The
first and second bacterial toxoids may be the same or
different. Where the first and second bacterial
toxoids are different, it is meant that they have a
different amino acid sequence. For example, 19A and
19F may be conjugated to tetanus toxoid and tetanus
toxoid; diphtheria toxoid and diphtheria toxoid;
Crm197 and CRM197, pneumolysin and pneumolysin,
tetanus toxoid and diphtheria toxoid; tetanus toxoid
and CRM197; tetanus toxoid and pneumolysin; diphtheria
toxoid and tetanus toxoid; diphtheria toxoid and
CRM197, diphtheria toxoid and pneumolysin; CRM197 and
tetanus toxoid, CRM197 and diphtheria toxoid; CRM197
and pneumolysin; Pneumolysin and tetanus toxoid;
pneumolysin and diphtheria toxoid; or pneumolysin and
CRM197 respectively. The immunogenic composition of
the invention contains 2-8, 2-7, 2-6, 2-5, 3-5, 4-5,
2-4, 2- 3, 3-4 or 2, 3, 4, 5, 6, 7 or 8 capsular
saccharide conjugates in which protein D is the
carrier protein. For example, saccharide from serotype
1, 3, 4, 5, 6A, 6B, 7F, 9V, 14, 18C, 19A, 19F, 22F or
23F is conjugated to protein D. For example, 2-8, 2-7,
2-6, 2-5, 3-5, 4-5, 2-4, 2-3, 3-4 or 2, 3, 4, 5, 6, 7
or 8 saccharides selected from serotype 1, 3, 4, 5,
6A, 6B, 7F, 9V, 14, 18C, 19A, 19F, 22F and 23F are
conjugated to protein D. In an embodiment, saccharides
from at least serotypes 1 and 3, 1 and 4, 1 and 5, 1
and 6A, 1 and 6B, 1 and 7, 1 and 9V, 1 and 14, 1 and
22F, 1 and 23F, 3 and 4, 3 and 5, 3 and 6A, 3 and 6B,
3 and 7F, 3 and 9V, 3 and 14, 3 and 22F, 3 and 23F, 4
and 5, 4 and 6A, 4 and 6B, 4 and 7F, 4 and 9V, 4 and
14, 4 and 22F, 4 and 23F, 5 and 6A, 5 and 6B, 5 and
7F, 5 and 9V, 5 and 14, 5 and 22F, 5 and 23F, 6A and
6B, 6A and 7F, 6A and 9V, 6A and 14, 6A and 22F, 6A
and 23F, 6B and 7F, 6B and 9V, 6B and 14, 6B and 22F,
6B and 23F, 7F and 9V, 7F and 14, 7F and 22F, 7F and
23F, 9V and 14, 9V and 22F, 9V and 23F, 14 and 22F, 14
and 23F or 22F and 23F are conjugated to protein D.In
an embodiment, saccharides from at least serotypes 1,
3 and 4; 1, 3 and 5; 1, 3 and 6A; 1, 3 and 6B; 1, 3
and 7F; 1, 3 and 9V; 1, 3 and 14; 3, 4 and 7F; 3, 4
and 5; 3, 4 and 7F; 3, 4 and 9V; 3, 4 and 14; 4, 5 and
7F; 4, 5 and 9V; 4, 5, and 14; 5, 7F and 9V; 5, 7F and
14; 7F, 9V and 14; 1, 3, 4 and 5; 3, 4, 5 and 7F; 4,
5, 7F and 9V; 4, 5, 7F and 14; 4, 5, 9V and 14; 4, 7F,
9V and 14; 5, 7F, 9V and 14; or 4, 5, 7F, 9V and 14
are conjugated to protein D. In an embodiment, half or
less than half or a minority of the capsular
saccharide conjugates present in the immunogenic
composition of the invention contain protein D as
carrier protein. For example, in a 10 valent S.
pneumoniae vaccine, 2, 3, 4 or 5 of the capsular
saccharides from different serotypes are conjugated to
protein D. For example, in a 11 valent S. pneumoniae
vaccine, 2, 3, 4 or 5 of the capsular saccharides from
different serotypes are conjugated to protein D. For
example, in a 12 valent S. pneumoniae vaccine, 2, 3,
4, 5 or 6 of the capsular saccharides from different
serotypes are conjugated to protein D. For example, in
a 13 valent S. pneumoniae vaccine, 2, 3, 4, 5 or 6 of
the capsular saccharides from different serotypes are
conjugated to protein D. For example, in a 14 valent
S. pneumoniae vaccine, 2, 3, 4, 5, 6 or 7 of the
capsular saccharides from different serotypes are
conjugated to protein D. For example, in a 15 valent
S. pneumoniae vaccine, 2, 3, 4, 5, 6 or 7 of the
capsular saccharides from different serotypes are
conjugated to protein D. For example, in a 16 valent
S. pneumoniae vaccine, 2, 3, 4, 5, 6, 7 or 8 of the
capsular saccharides from different serotypes are
conjugated to protein D. For example, in a 17 valent
S. pneumoniae vaccine, 2, 3, 4, 5, 6, 7 or 8 of the
capsular saccharides from different serotypes are
conjugated to protein D. For example, in a 18 valent
S. pneumoniae vaccine, 2, 3, 4, 5, 6, 7, 8 or 9 of the
capsular saccharides from different serotypes are
conjugated to protein D. For example, in a 19 valent
S. pneumoniae vaccine, 2, 3, 4, 5, 6, 7, 8 or 9 of the
capsular saccharides from different serotypes are
conjugated to protein D. Optionally, the serotypes
conjugated to protein D are selected from the groups
described above. In an embodiment, in addition to S.
pneumoniae saccharide conjugates of 19A and 19F, the
immunogenic composition further comprises conjugates
of S. pneumoniae capsular saccharides 4, 6B, 9V, 14,
18C and 23F. In an embodiment, in addition to S.
pneumoniae saccharide conjugates of 19A and 19F, the
immunogenic composition further comprises conjugates
of S. pneumoniae capsular saccharides 1, 4, 5, 6B, 7F,
9V, 14, 18C and 23F.In an embodiment, in addition to
S. pneumoniae saccharide conjugates of 19A and 19F,
the immunogenic composition further comprises
conjugates of S. pneumoniae capsular saccharides 1, 4,
5, 6B, 7F, 9V, 14, 18C, 22F and 23F. In an embodiment,
in addition to S. pneumoniae saccharide conjugates of
19A and 19F, the immunogenic composition further
comprises conjugates of S. pneumoniae capsular
saccharides 1, 3, 4, 5, 6B, 7F, 9V, 14, 18C, 22F and
23F. In an embodiment, in addition to S. pneumoniae
saccharide conjugates of 19A and 19F, the immunogenic
composition further comprises conjugates of S.
pneumoniae capsular saccharides 1, 3, 4, 5, 6A, 6B,
7F, 9V, 14, 18C, 22F and 23F. Typically the
Streptococcus pneumoniae vaccine of the present
invention will comprise 



capsular saccharide antigens (optionally conjugated),
wherein the saccharides are derived from at least ten
serotypes of S. pneumoniae. The number of S.
pneumoniae capsular saccharides can range from 10
different serotypes (or V , valences) to 23 different
serotypes (23v). In one embodiment there are 10, 11,
12, 13, 14 or 15 different serotypes. In another
embodiment of the invention, the vaccine may comprise
conjugated S. pneumoniae saccharides and unconjugated
S. pneumoniae saccharides. Optionally, the total
number of saccharide serotypes is less than or equal
to 23. For example, the invention may comprise 10
conjugated serotypes and 13 unconjugated saccharides.
In a similar manner, the vaccine may comprise 11, 12,
13, 14 or 16 conjugated saccharides and 12, 11, 10, 9
or 7 respectively, unconjugated saccharides. In one
embodiment the multivalent pneumococcal vaccine of the
invention will be selected from the following
serotypes 1, 2, 3, 4, 5, 6A, 6B, 7F, 8, 9N, 9V, 10A,
11A, 12F, 14, 15, 17F, 18C, 19A, 19F, 20, 22F, 23F and
33F, although it is appreciated that one or two other
serotypes could be substituted depending on the age of
the recipient receiving the vaccine and the
geographical location where the vaccine will be
administered. For example, a 10-valent vaccine may
comprise polysaccharides from serotypes 1, 4, 5, 6B,
7F, 9V, 14, 18C, 19F and 23F. An 11-valent vaccine may
also include saccharides from serotype 3 or 19A. A 12
or 13-valent paediatric (infant) vaccine may also
include the 11 valent formulation (containing
saccharide from serotype 3) supplemented with
serotypes 6A and 19A, or 6A and 22F, or 19A and 22F,
or 6A and 15, or 19A and 15, or 22F and 15, whereas a
13-valent elderly vaccine may include the 10 or 11
valent formulationsupplemented with serotypes 19A and
22F, 8 and 12F, or 8 and 15, or 8 and 19A, or 8 and
22F, or 12F and 15, or 12F and 19A, or 12F and 22F, or
15 and 19A, or 15 and 22F. A 14 valent paediatric
vaccine may include the 10 valent formulation
described above supplemented with serotypes 3, 6A, 19A
and 22F; serotypes 6A, 8, 19A and 22F; serotypes 6A,
12F, 19A and 22F; serotypes 6A, 15, 19A and 22F;
serotypes 3, 8, 19A and 22F; serotypes 3, 12F, 19A and
22F; serotypes 3, 15, 19A and 22F; serotypes 3, 6A, 8
and 22F; serotypes 3, 6A, 12F and 22F; or serotypes 3,
6A, 15 and 22F. The composition in one embodiment
includes capsular saccharides derived from serotypes
1, 4, 5, 6B, 7F, 9V, 14, 18C, 19F and 23F (optionally
conjugated). In a further embodiment of the invention
at least 11 saccharide antigens (optionally
conjugated) are included, for example capsular
saccharides derived from serotypes 1, 3, 4, 5, 6B, 7F,
9V, 14, 18C, 19F and 23F. In a further embodiment of
the invention, at least 12 or 13 saccharide antigens
are included, for example a vaccine may comprise
capsular saccharides derived from serotypes 1, 3, 4,
5, 6A, 6B, 7F, 9V, 14, 18C, 19A, 19F and 23F or
capsular saccharides derived from serotypes 1, 3, 4,
5, 6B, 7F, 9V, 14, 18C, 19A, 19F, 22F and 23F,
although further saccharide antigens, for example 23
valent (such as serotypes 1, 2, 3, 4, 5, 6B, 7F, 8,
9N, 9V, 10A, 11A, 12F, 14, 15, 17F, 18C, 19A, 19F, 20,
22F, 23F and 33F), are also contemplated by the
invention. The immunogenic composition of the present
invention comprises protein D (PD) from Haemophilus
influenzae (see e.g. EP 0594610 Fig 9). Haemophilus
influenzae is a key causative organism of otitis
media, and the present inventors have shown that
including this protein in a Streptococcus pneumoniae
vaccine will provide a level of protection against
Haemophilus influenzae related otitis media (Pyrmula
et al Lancet 367; 740-748 (2006)). In one aspect, PD
is present as a carrier protein for one or more of the
saccharides. In another aspect, protein D could be
present in the vaccine composition as a free protein.
In a further aspect, protein D is present both as a
carrier protein and as free protein. Protein D may be
used as a full length protein or as a fragment
(WO0056360). In a further aspect, protein D is present
as a carrier protein for the majority of the
saccharides, for example 6, 7, 8, 9 or more of the
saccharides may be conjugated to protein D. In this
aspect, protein D may also be present as free protein.
The vaccine of the present invention comprises two or
more different types of carrier protein. Each type of
carrier protein may act as carrier for more than one
saccharide,which saccharides may be the same or
different. For example, serotypes 3 and 4 may be
conjugated to the same carrier protein, either to the
same molecule of carrier protein or to different
molecules of the same carrier protein. In one
embodiment, two or more different saccharides may be
conjugated to the same carrier protein, either to the
same molecule of carrier protein or to different
molecules of the same carrier protein. Any
Streptococcus pneumoniae capsular saccharides present
in the immunogenic composition of the invention apart
from 19A and 19F may be conjugated to a carrier
protein independently selected from the group
consisting of TT, DT, CRM197, fragment C of TT, PhtD,
PhtBE or PhtDE fusions (particularly those described
in WO 01/98334 and WO 03/54007), detoxified
pneumolysin and protein D. A more complete list of
protein carriers that may be used in the conjugates of
the invention is presented below. The carrier protein
conjugated to one or more of the S. pneumoniae
capsular saccharides in the conjugates present in the
immunogenic compositions of the invention is
optionally a member of the polyhistidine triad family
(Pht) proteins, fragments or fusion proteins thereof.
The PhtA, PhtB, PhtD or PhtE proteins may have an
amino acid sequence sharing 80%, 85%, 90%, 95%, 98%,
99% or 100% identity with a sequence disclosed in WO
00/37105 or WO 00/39299 (e.g. with amino acid sequence
1-838 or 21-838 of SEQ ID NO: 4 of WO 00/37105 for
PhtD). For example, fusion proteins are composed of
full length or fragments of 2, 3 or 4 of PhtA, PhtB,
PhtD, PhtE. Examples of fusion proteins are PhWB,
PhWD, PhWE, PhtB/A, PhtB/D, PhtB/E. PhtD/A. PhtD/B,
PhtD/E, PhtE/A, PhtE/B and PhtE/D, wherein the
proteins are linked with the first mentioned at the
Nterminus (see for example WO01/98334). Where
fragments of Pht proteins are used (separately or as
part of a fusion protein), each fragment optionally
contains one or more histidine triad motif(s) and/or
coiled coil regions of such polypeptides. A histidine
triad motif is the portion of polypeptide that has the
sequence HxxHxH where H is histidine and x is an amino
acid other than histidine. A coiled coil region is a
region predicted by "Coils" algorithm Lupus, A et al
(1991 ) Science 252; 1162-1 164. In an embodiment the
or each fragment includes one or more histidine triad
motif as well as at least one coiled coil region. In
an embodiment, the or each fragment contains exactly
or at least 2, 3, 4 or 5 histidine triad motifs
(optionally, with native Pht sequence between the 2 or
more triads, or intra-triad sequence that is more than
50, 60, 70, 80, 90 or 100 % identical to a native
pneumococcal intra-triad Phtsequence - e.g. the
intra-triad sequence shown in SEQ ID NO: 4 of WO
00/37105 for PhtD). In an embodiment, the or each
fragment contains exactly or at least 2, 3 or 4 coiled
coil regions. In an embodiment a Pht protein disclosed
herein includes the full length protein with the
signal sequence attached, the mature full length
protein with the signal peptide (for example 20 amino
acids at N-terminus) removed, naturally occurring
variants of Pht protein and immunogenic fragments of
Pht protein (e.g. fragments as described above or
polypeptides comprising at least 15 or 20 contiguous
amino acids from an amino acid sequence in WO00/37105
(SEQ ID NOs 4, 6, 8 or 10) or WO00/39299 (SEQ ID NOs
2, 4, 6, 8, 10 or 14) wherein said polypeptide is
capable of eliciting an immune response specific for
said amino acid sequence in WO00/37105 or WO00/39299.
In particular, the term "PhtD" as used herein includes
the full length protein with the signal sequence
attached, the mature full length protein with the
signal peptide (for example 20 amino acids at
N-terminus) removed, naturally occurring variants of
PhtD and immunogenic fragments of PhtD (e.g. fragments
as described above or polypeptides comprising at least
15 or 20 contiguous amino acids from a PhtD amino acid
sequence in WO00/37105 or WO00/39299 wherein said
polypeptide is capable of eliciting an immune response
specific for said PhtD amino acid sequence in
WO00/37105 or WO00/39299 (e.g. SEQ ID NO: 4 of WO
00/37105 or SEQ ID NO: 14 of WO 00/39299 for PhtD).
All forms of PhtD mentioned above can be used in the
present invention. If the protein carrier is the same
for 2 or more saccharides in the composition, the
saccharides could be conjugated to the same molecule
of the protein carrier (carrier molecules having 2
more different saccharides conjugated to it) [see for
instance WO 04/083251]. Alternatively the saccharides
may each be separately conjugated to different
molecules of the protein carrier (each molecule of
protein carrier only having one type of saccharide
conjugated to it). Examples of carrier proteins which
may be used in the present invention are DT
(Diphtheria toxoid), TT (tetanus toxiod) or fragment C
of TT, DT CRM197 (a DT mutant) other DT point mutants,
such as CRM176, CRM228, CRM 45 (Uchida et al J. Biol.
Chem. 218; 3838-3844, 1973); CRM 9, CRM 45, CRM102,
CRM 103 and CRM107 and other mutations described by
Nicholls and Youle in Genetically Engineered Toxins,
Ed: Frankel, Maecel Dekker Inc, 1992; deletion or
mutation of Glu-148 to Asp, GIn or Ser and/or Ala 158
to GIy and other mutations disclosed in US 4709017 or
US 4950740; mutation of atleast one or more residues
Lys 516, Lys 526, Phe 530 and/or Lys 534 and other
mutations disclosed in US 5917017 or US 6455673; or
fragment disclosed in US 584371 1, pneumococcal
pneumolysin (Kuo et al (1995) Infect lmmun 63;
2706-13) including ply detoxified in some fashion for
example dPLY-GMBS (WO 04081515, PCT/EP2005/010258) or
dPLY-formol, PhtX, including PhtA, PhtB, PhtD, PhtE
and fusions of Pht proteins for example PhtDE fusions,
PhtBE fusions (WO 01/98334 and WO 03/54007), (Pht A-E
are described in more detail below) OMPC
(meningococcal outer membrane protein - usually
extracted from N. meningitidis serogroup B - EP0372501
) , PorB (from N. meningitidis), PD (Haemophilus
influenzae protein D - see, e.g., EP 0 594 610 B), or
immunologically functional equivalents thereof,
synthetic peptides (EP0378881 , EP0427347), heat shock
proteins (WO 93/17712, WO 94/03208), pertussis
proteins (WO 98/58668, EP0471 177), cytokines,
lymphokines, growth factors or hormones (WO 91/01
146), artificial proteins comprising multiple human
CD4+ T cell epitopes from various pathogen derived
antigens (Falugi et al (2001 ) Eur J Immunol 3 1;
3816-3824) such as N19 protein (Baraldoi et al (2004)
Infect lmmun 72; 4884-7) pneumococcal surface protein
PspA (WO 02/091998), iron uptake proteins (WO
01/72337), toxin A or B of C. difficile (WO 00/61761 )
. Nurkka et al Pediatric Infectious Disease Journal.
23(11). -1008-14, 2004 Nov. described an 11 valent
pneumococcal vaccine with all serotypes conjugated to
PD. However, the present inventors have shown that
opsonophagocytic activity was improved for antibodies
induced with conjugates having 19F conjugated to DT
compared with 19F conjugated to PD. In addition, the
present inventors have shown that a greater cross
reactivity to 19A is seen with 19F conjugated to DT.
It is therefore a feature of the composition of the
present invention that serotype 19F is conjugated to a
bacterial toxoid, for example TT, pneumolysin, DT or
CRM 197. In one aspect, serotype 19F is conjugated to
DT. It is also a feature of the invention that
serotype 19A is conjugated to a bacterial toxoid, for
example TT, pneumolysin, DT or CRM 197. The remaining
saccharide serotypes of the immunogenic composition
may all be conjugated to one or more carrier proteins
that are not DT (i.e. only 19F is conjugated to DT),
or may be split between one or more carrier proteins
that are not DT and DT itself. In one embodiment, 19F
is conjugated to DT or CRM 197, and the remaining
serotypes are split between PD, and TT or DT or CRM
197. In a further embodiment, 19F is conjugated to DT
or CRM 197 and no more than one saccharide is
conjugated to TT. In one aspect of this embodiment,
said one saccharide is 18C or 12F. In a further
embodiment, 19F is conjugated to DT or CRM197 and no
more than two saccharides are conjugated to TT. In a
further embodiment, 19F is conjugated to DT or CRM
197, and the remaining serotypes are split between PD,
TT and DT or CRM 197. In a further embodiment, 19F is
conjugated to DT or CRM 197, and the remaining
serotypes are split between PD, TT and pneumolysin. In
a further embodiment, 19F is conjugated to DT or CRM
197, and the remaining serotypes are split between PD,
TT and CRM 197. In a further embodiment, 19F is
conjugated to DT or CRM197 and the remaining serotypes
are split between PD, TT, pneumolysin and optionally
PhtD or PhtD/E fusion protein. In a further
embodiment, 19F is conjugated to DT or CRM197, 19A is
conjugated to pneumolysin or TT and the remaining
serotypes are split between PD, TT, pneumolysin and
optionally PhtD or PhtD/E fusion protein. In a further
embodiment, 19F is conjugated to DT or CRM197, 19A is
conjugated to pneumolysin or TT, one further
saccharide is conjugated to TT, one further saccharide
is conjugated to PhtD or PhtD/E and all further
saccharides are conjugated to PD. In a further
embodiment 19F is conjugated to DT or CRM197, 19A is
conjugated to pneumolysin , one further saccharide is
conjugated to TT, one further saccharide is conjugated
to pneumolysin, 2 further saccharides are conjugated
to PhtD or PhtD/E and all further saccharides are
conjugated to PD. The term "saccharide" throughout
this specification may indicate polysaccharide or
oligosaccharide and includes both. Polysaccharides are
isolated from bacteria and may be sized to some degree
by known methods (see for example EP497524 and
EP497525) and optionally by microfluidisation.
Polysaccharides can be sized in order to reduce
viscosity in polysaccharide samples and/or to improve
filterability for conjugated products.
Oligosaccharides have a low number of repeat units
(typically 5-30 repeat units) and are typically
hydrolysed polysaccharides Capsular polysaccharides of
Streptococcus pneumoniae comprise repeating
oligosaccharide units which may contain up to 8 sugar
residues. For a review of the oligosaccharide units
for the key Streptococcus pneumoniae serotypes see
JONES, Christopher. Vaccines based on the cell surface
carbohydrates of pathogenic bacteria. An. Acad. Bras.
Cienc, June 2005, vol.77, no.2, p.293-324. Table Il
ISSN 0001- 3765. In one embodiment, a capsular
saccharide antigen may be a full length
polysaccharide, however in others it may be one
oligosaccharide unit, or a shorter than native length
saccharide chain of repeating oligosaccharide units.
In one embodiment, all of the saccharides present in
the vaccine are polysaccharides. Full
lengthpolysaccharides may be "sized" i.e. their size
may be reduced by various methods such as acid
hydrolysis treatment, hydrogen peroxide treatment,
sizing by emulsiflex(r) followed by a hydrogen
peroxide treatment to generate oligosaccharide
fragments or microfluidization. The inventors have
also noted that the focus of the art has been to use
oligosaccharides for ease of conjugate production. The
inventors have found that by using native or slightly
sized polysaccharide conjugates, one or more of the
following advantages may be realised: 1) a conjugate
having high immunogenicity which is filterable, 2) the
ratio of polysaccharide to protein in the conjugate
can be altered such that the ratio of polysaccharide
to protein (w/w) in the conjugate may be increased
(which can have an effect on the carrier suppression
effect), 3) immunogenic conjugates prone to hydrolysis
may be stabilised by the use of larger saccharides for
conjugation. The use of larger polysaccharides can
result in more cross-linking with the conjugate
carrier and may lessen the liberation of free
saccharide from the conjugate. The conjugate vaccines
described in the prior art tend to depolymerise the
polysaccharides prior to conjugation in order to
improve conjugation. The present inventors have found
that saccharide conjugate vaccines retaining a larger
size of saccharide can provide a good immune response
against pneumococcal disease. The immunogenic
composition of the invention may thus comprise one or
more saccharide conjugates wherein the average size
(weight-average molecular weight; Mw) of each
saccharide before conjugation is above 8OkDa, 10OkDa,
20OkDa, 30OkDa, 40OkDa, 50OkDa or 100OkDa. In one
embodiment the conjugate post conjugation should be
readily filterable through a 0.2 micron filter such
that a yield of more than 50, 60, 70, 80, 90 or 95% is
obtained post filtration compared with the pre
filtration sample. For the purposes of the invention,
"native polysaccharide" refers to a saccharide that
has not been subjected to a process, the purpose of
which is to reduce the size of the saccharide. A
polysaccharide can become slightly reduced in size
during normal purification procedures. Such a
saccharide is still native. Only if the polysaccharide
has been subjected to sizing techniques would the
polysaccharide not be considered native. The size of a
native polysaccharide is for example between 25OkDa -
2,00OkDa, 400 - 1,50OkDa, 75OkDa - 1,25OkDa, 30OkDa -
60OkDa, 500-1 ,00OkDa, or 1,000-1 ,50OkDawith
different serotypes having different sizes of native
polysaccharide as will be appreciated by the skilled
person. For the purposes of the invention, "sized by a
factor up to x2" means that the saccharide is subject
to a process intended to reduce the size of the
saccharide but to retain a size 



more than half the size of the native polysaccharide.
X3, x4 etc. are to be interpreted in the same way i.e.
the saccharide is subject to a process intended to
reduce the size of the polysaccharide but to retain a
size more than a third, a quarter etc. the size of the
native polysaccharide. In an aspect of the invention,
the immunogenic composition comprises Streptococcus
pneumoniae saccharides from at least 10 serotypes
conjugated to a carrier protein, wherein at least 1,
2, 3, 4, 5, 6, 7, 8, 9 or each S. pneumoniae
saccharide is native polysaccharide. In an aspect of
the invention, the immunogenic composition comprises
Streptococcus pneumoniae saccharides from at least 10
serotypes conjugated to a carrier protein, wherein at
least 1, 2, 3, 4, 5, 6, 7, 8, 9 or each S. pneumoniae
saccharide is sized by a factor up to x2, x3, x4, x5,
x6, x7, x8, x9 or x10. In one embodiment of this
aspect, the majority of the saccharides, for example
6, 7, 8 or more of the saccharides are sized by a
factor up to x2, x3, x4, x5, x6, x7, x8, x9 or x 10.
The molecular weight or average molecular weight of a
saccharide herein refers to the weight-average
molecular weight (Mw) of the saccharide measured prior
to conjugation and is measured by MALLS. The MALLS
technique is well known in the art and is typically
carried out as described in example 2. For MALLS
analysis of pneumococcal saccharides, two columns
(TSKG6000 and 5000PWxI) may be used in combination and
the saccharides are eluted in water. Saccharides are
detected using a light scattering detector (for
instance Wyatt Dawn DSP equipped with a 1OmW argon
laser at 488nm) and an inferometric refractometer (for
instance Wyatt Otilab DSP equipped with a P100 cell
and a red filter at 498nm). In an embodiment the S.
pneumoniae saccharides are native polysaccharides or
native polysaccharides which have been reduced in size
during a normal extraction process.In an embodiment,
the S. pneumoniae saccharides are sized by mechanical
cleavage, for instance by microfluidisation or
sonication. Microfluidisation and sonication have the
advantage of decreasing the size of the larger native
polysaccharides sufficiently to provide a filterable
conjugate. Sizing is by a factor of no more than x20,
x10, x8, x6, x5, c4, x3 or x2. In an embodiment, the
immunogenic composition comprises S. pneumoniae
conjugates that are made from a mixture of native
polysaccharides and saccharides that are sized by a
factor of no more than x20. In one aspect of this
embodiment, the majority of the saccharides, for
example 6, 7, 8 or more of the saccharides are sized
by a factor of up to x2, x3, x4, x5 or x6. In an
embodiment, the Streptococcus pneumoniae saccharide is
conjugated to the carrier protein via a linker, for
instance a bifunctional linker. The linker is
optionally heterobifunctional or homobifunctional,
having for example a reactive amino group and a
reactive carboxylic acid group, 2 reactive amino
groups or two reactive carboxylic acid groups. The
linker has for example between 4 and 20, 4 and 12, 5
and 10 carbon atoms. A possible linker is ADH. Other
linkers include B-propionamido (WO 00/10599),
nitrophenyl-ethylamine (Gever et al (1979) Med.
Microbiol. Immunol. 165; 171-288), haloalkyl halides
(US4057685), glycosidic linkages (US4673574,
US4808700), hexane diamine and 6-aminocaproic acid
(US4459286). In an embodiment, ADH is used as a linker
for conjugating saccharide from serotype 18C. The
saccharide conjugates present in the immunogenic
compositions of the invention may be prepared by any
known coupling technique. The conjugation method may
rely on activation of the saccharide with
1-cyano-4-dimethylamino pyridinium tetrafluoroborate
(CDAP) to form a cyanate ester. The activated
saccharide may thus be coupled directly or via a
spacer (linker) group to an amino group on the carrier
protein. For example, the spacer could be cystamine or
cysteamine to give a thiolated polysaccharide which
could be coupled to the carrier via a thioether
linkage obtained after reaction with a
maleimideactivated carrier protein (for example using
GMBS) or a haloacetylated carrier protein (for example
using iodoacetimide [e.g. ethyl iodoacetimide HCI] or
N-succinimidyl bromoacetate or SIAB, or SIA, or SBAP).
Optionally, the cyanate ester (optionally made by CDAP
chemistry) is coupled with hexane diamine or ADH and
the amino-derivatised saccharide is conjugated to the
carrier protein using carbodiimide (e.g. EDAC or
EDC)chemistry via a carboxyl group on the protein
carrier. Such conjugates are described in PCT
published application WO 93/15760 Uniformed Services
University and WO 95/08348 and WO 96/29094 Other
suitable techniques use carbodiimides, carbiinides,
hydrazides, active esters, norborane, p-nitrobenzoic
acid, N-hydroxysuccinimide, S-NHS, EDC, TSTU. Many are
described in WO 98/42721 . Conjugation may involve a
carbonyl linker which may be formed by reaction of a
free hydroxyl group of the saccharide with CDI
(Bethell et al J. Biol. Chem. 1979, 254; 2572-4, Hearn
et al J. Chromatogr. 1981 . 218; 509-18) followed by
reaction of with a protein to form a carbamate
linkage. This may involve reduction of the anomeric
terminus to a primary hydroxyl group, optional
protection/deprotection of the primary hydroxyl group'
reaction of the primary hydroxyl group with CDI to
form a CDI carbamate intermediate and coupling the CDI
carbamate intermediate with an amino group on a
protein. The conjugates can also be prepared by direct
reductive amination methods as described in US 4365170
(Jennings) and US 4673574 (Anderson). Other methods
are described in EP-0-161-188, EP-208375 and
EP-0-477508. A further method involves the coupling of
a cyanogen bromide (or CDAP) activated saccharide
derivatised with adipic acid dihydrazide (ADH) to the
protein carrier by Carbodiimide condensation (Chu C.
et al Infect. Immunity, 1983 245 256), for example
using EDAC. In an embodiment, a hydroxyl group
(optionally an activated hydroxyl group for example a
hydroxyl group activated to make a cyanate ester [e.g.
using CDAP]) on a saccharide is linked to an amino or
carboxylic group on a protein either directly or
indirectly (through a linker). Where a linker is
present, a hydroxyl group on a saccharide is
optionally linked to an amino group on a linker, for
example by using CDAP conjugation. A further amino
group in the linker for example ADH) may be conjugated
to a carboxylic acid group on a protein, for example
by using carbodiimide chemistry, for example by using
EDAC. In an embodiment, the pneumococcal capsular
saccharide(s) is conjugated to the linker first before
the linker is conjugated to the carrier protein.
Alternatively the linker may be conjugated to the
carrier before conjugation to the saccharide.A
combination of techniques may also be used, with some
saccharide-protein conjugates being prepared by CDAP,
and some by reductive amination. In general the
following types of chemical groups on a protein
carrier can be used for coupling / conjugation: A)
Carboxyl (for instance via aspartic acid or glutamic
acid). In one embodiment this group is linked to amino
groups on saccharides directly or to an amino group on
a linker with carbodiimide chemistry e.g. with EDAC.
B) Amino group (for instance via lysine). In one
embodiment this group is linked to carboxyl groups on
saccharides directly or to a carboxyl group on a
linker with carbodiimide chemistry e.g. with EDAC. In
another embodiment this group is linked to hydroxyl
groups activated with CDAP or CNBr on saccharides
directly or to such groups on a linker; to saccharides
or linkers having an aldehyde group; to saccharides or
linkers having a succinimide ester group. C)
Sulphydryl (for instance via cysteine). In one
embodiment this group is linked to a bromo or chloro
acetylated saccharide or linker with maleimide
chemistry. In one embodiment this group is
activated/modified with bis diazobenzidine. D)
Hydroxyl group (for instance via tyrosine). In one
embodiment this group is activated/modified with bis
diazobenzidine. E) Imidazolyl group (for instance via
histidine). In one embodiment this group is
activated/modified with bis diazobenzidine. F)
Guanidyl group (for instance via arginine). G) lndolyl
group (for instance via tryptophan). On a saccharide,
in general the following groups can be used for a
coupling: OH, COOH or NH2. Aldehyde groups can be
generated after different treatments known in the art
such as: periodate, acid hydrolysis, hydrogen
peroxide, etc.Direct coupling approaches:
Saccharide-OH + CNBr or CDAP > cyanate ester +
NH2-Prot - > conjugate Saccharide-aldehyde + NH2-Prot
- > Schiff base + NaCNBH3 - > conjugate
Saccharide-COOH + NH2-Prot + EDAC - > conjugate
Saccharide-NH2 + COOH-Prot + EDAC - > conjugate
Indirect coupling via spacer (linker) approaches:
Saccharide-OH + CNBr or CDAP -> cyanate ester + NH2-
NH2 - > saccharide- NH2 + COOH-Prot + EDAC > conjugate
Saccharide-OH + CNBr or CDAP - > cyanate ester + NH2
SH > saccharide- SH + SH-Prot (native Protein with an
exposed cysteine or obtained after modification of
amino groups of the protein by SPDP for instance) >
saccharide-S-S-Prot Saccharide-OH + CNBr or CDAP ->
cyanate ester + NH2- SH > saccharide- SH +
maleimide-Prot (modification of amino groups) - >
conjugate Saccharide-OH + CNBr or CDAP -> cyanate
ester + NH2 SH -> Saccharide-SH + haloacetylated-Prot
- > Conjugate Saccharide-COOH + EDAC + NH2 NH2 ->
saccharide NH2 + EDAC + COOHProt - > conjugate
Saccharide-COOH + EDAC+ NH2- SH > saccharide- SH +
SH-Prot (native Protein with an exposed cysteine or
obtained after modification of amino groups of the
protein by SPDP for instance) > saccharide-S-S-Prot
Saccharide-COOH + EDAC+ NH2- SH > saccharide- SH +
maleimide-Prot (modification of amino groups) - >
conjugate Saccharide-COOH + EDAC + NH2- SH ->
Saccharide-SH + haloacetylated-Prot - >
ConjugateSaccharide-Aldehyde + NH2 NH2 - > saccharide-
NH2 + EDAC + COOH-Prot - > conjugate Note: instead of
EDAC above, any suitable carbodiimide may be used. In
summary, the types of protein carrier chemical group
that may be generally used for coupling with a
saccharide are amino groups (for instance on lysine
residues), COOH groups (for instance on aspartic and
glutamic acid residues) and SH groups (if accessible)
(for instance on cysteine residues. Optionally the
ratio of carrier protein to S. pneumoniae saccharide
is between 1:5 and 5:1 ; 1:2 and 2.5:1 ; 1: 1 and 2:1
(w/w). In an embodiment, the majority of the
conjugates, for example 6, 7, 8, 9 or more of the
conjugates have a ratio of carrier protein to
saccharide that is greater than 1: 1 , for example 1.
1 : 1 , 1.2:1 , 1.3:1 , 1.4:1 , 1.5:1 or 1.6:1 . In an
embodiment, at least one S. pneumoniae saccharide is
conjugated to a carrier protein via a linker using
CDAP and EDAC. For example, 18C may be conjugated to a
protein via a linker (for example those with two
hydrazino groups at its ends such as ADH) using CDAP
and EDAC as described above. When a linker is used,
CDAP may be used to conjugate the saccharide to a
linker and EDAC may then be used to conjugate the
linker to a protein or, alternatively EDAC may be used
first to conjugate the linker to the protein, after
which CDAP may be used to conjugate the linker to the
saccharide. In general, the immunogenic composition of
the invention may comprise a dose of each saccharide
conjugate between 0.1 and 20mg, 1 and 10mg or 1 and
3mg of saccharide. In an embodiment, the immunogenic
composition of the invention contains each S.
pneumoniae capsular saccharide at a dose of between
0.1-20 mg; 0.5-1 Omg; 0,5- 5mg or 1- 3mg of
saccharide. In an embodiment, capsular saccharides may
be present at different dosages, for example some
capsular saccharides may be present at a dose of
around or exactly 1mg or some capsular saccharides may
be present at a dose of around or exactly 3mg. In an
embodiment, saccharides from serotypes 3, 18C and 19F
(or 4, 18C and 19F) are present at a higher dose than
other saccharides. In one aspect of this embodiment,
serotypes 3, 18C and 19F (or 4, 18C and 19F) are
present at a dose of around or exactly3 mg whilst
other saccharides in the immunogenic composition are
present at a dose of around or exactly 1mg. "Around"
or "approximately" are defined as within 10% more or
less of the given figure for the purposes of the
invention. In an embodiment, at least one of the S.
pneumoniae capsular saccharides is directly conjugated
to a carrier protein. Optionally the at least one of
the S. pneumoniae capsular saccharides is directly
conjugated by CDAP. In an embodiment, the majority of
the capsular saccharides for example 5, 6, 7, 8, 9 or
more are directly linked to the carrier protein by
CDAP (see WO 95/08348 and WO 96/29094) The immunogenic
composition may comprise Streptococcus pneumoniae
proteins, herein termed Streptococcus pneumoniae
proteins of the invention. Such proteins may be used
as carrier proteins, or may be present as free
proteins, or may be present both as carrier proteins
and as free proteins. The Streptococcus pneumoniae
proteins of the invention are either surface exposed,
at least during part of the life cycle of the
pneumococcus, or are proteins which are secreted or
released by the pneumococcus. Optionally the proteins
of the invention are selected from the following
categories, such as proteins having a Type Il Signal
sequence motif of LXXC (where X is any amino acid,
e.g., the polyhistidine triad family (PhtX)), choline
binding proteins (CbpX), proteins having a Type I
Signal sequence motif (e.g., Sp101), proteins having a
LPXTG motif (where X is any amino acid, e.g., Sp128,
Sp130), and toxins (e.g., Ply). Examples within these
categories (or motifs) are the following proteins, or
immunologically functional equivalents thereof. In one
embodiment, the immunogenic composition of the
invention comprises at least 1 protein selected from
the group consisting of the Poly Histidine Triad
family (PhtX), Choline Binding Protein family (CbpX),
CbpX truncates, LytX family, LytX truncates, CbpX
truncate-LytX truncate chimeric proteins (or fusions),
pneumolysin (Ply), PspA, PsaA, Sp128, Sp101 , Sp130,
Sp125 and Sp133. In a further embodiment, the
immunogenic composition comprises 2 or more proteins
selected from the group consisting of the Poly
Histidine Triad family (PhtX), Choline Binding Protein
family (CbpX), CbpX truncates, LytX family, LytX
truncates, CbpX truncate-LytX truncate chimeric
proteins (or fusions), pneumolysin (Ply), PspA, PsaA,
and Sp128. In one more embodiment, the immunogenic
composition comprises 2 or more proteins selected from
the group consisting of the PolyHistidine Triad family
(PhtX), Choline Binding Protein family (CbpX), CbpX
truncates, LytX family, LytX truncates, CbpX
truncate-LytX truncate chimeric proteins (or fusions),
pneumolysin (Ply), and Sp128. The Pht (Poly Histidine
Triad) family comprises proteins PhtA, PhtB, PhtD, and
PhtE. The family is characterized by a lipidation
sequence, two domains separated by a proline-rich
region and several histidine triads, possibly involved
in metal or nucleoside binding or enzymatic activity,
(3-5) coiled-coil regions, a conserved N-terminus and
a heterogeneous C terminus. It is present in all
strains of pneumococci tested. Homologous proteins
have also been found in other Streptococci and
Neisseria. In one embodiment of the invention, the Pht
protein of the invention is PhtD. It is understood,
however, that the terms Pht A, B, D, and E refer to
proteins having sequences disclosed in the citations
below as well as naturally-occurring (and man-made)
variants thereof that have a sequence homology that is
at least 90% identical to the referenced proteins.
Optionally it is at least 95% identical or at least
97% identical. With regards to the PhtX proteins, PhtA
is disclosed in WO 98/18930, and is also referred to
Sp36. As noted above, it is a protein from the
polyhistidine triad family and has the type Il signal
motif of LXXC. PhtD is disclosed in WO 00/37105, and
is also referred to SpO36D. As noted above, it also is
a protein from the polyhistidine triad family and has
the type Il LXXC signal motif. PhtB is disclosed in WO
00/37105, and is also referred to SpO36B. Another
member of the PhtB family is the C3-Degrading
Polypeptide, as disclosed in WO 00/17370. This protein
also is from the polyhistidine triad family and has
the type Il LXXC signal motif. For example, an
immunologically functional equivalent is the protein
Sp42 disclosed in WO 98/18930. A PhtB truncate
(approximately 79kD) is disclosed in WO99/15675 which
is also considered a member of the PhtX family. PhtE
is 



disclosed in WO00/30299 and is referred to as BVH-3.
Where any Pht protein is referred to herein, it is
meant that immunogenic fragments or fusions thereof of
the Pht protein can be used. For example, a reference
to PhtX includes immunogenic fragments or fusions
thereof from any Pht protein. A reference to PhtD or
PhtB is also a reference to PhtDE or PhtBE fusions as
found, for example, in WO01 98334. Pneumolysin is a
multifunctional toxin with a distinct cytolytic
(hemolytic) and complement activation activities
(Rubins et al., Am . Respi. Cit Care Med,
153:1339-1346 (1996)). The toxin is not secreted by
pneumococci, but it is released upon lysis of
pneumococci underthe influence of autolysin. Its
effects include e.g., the stimulation of the
production of inflammatory cytokines by human
monocytes, the inhibition of the beating of cilia on
human respiratory epithelial, and the decrease of
bactericidal activity and migration of neutrophils.
The most obvious effect of pneumolysin is in the lysis
of red blood cells, which involves binding to
cholesterol. Because it is a toxin, it needs to be
detoxified (i.e., non-toxic to a human when provided
at a dosage suitable for protection) before it can be
administered in vivo. Expression and cloning of
wild-type or native pneumolysin is known in the art.
See, for example, Walker et al. (Infect Immun, 55:1
184-1 189 (1987)), Mitchell et al. (Biochim Biophys
Acta, 1007:67-72 (1989) and Mitchell et al (NAR,
18:4010 (1990)). Detoxification of ply can be
conducted by chemical means, e.g., subject to formalin
or glutaraldehyde treatment or a combination of both
(WO 04081515, PCT/EP2005/010258). Such methods are
well known in the art for various toxins.
Alternatively, ply can be genetically detoxified.
Thus, the invention encompasses derivatives of
pneumococcal proteins which may be, for example,
mutated proteins. The term "mutated" is used herein to
mean a molecule which has undergone deletion, addition
or substitution of one or more amino acids using well
known techniques for site directed mutagenesis or any
other conventional method. For example, as described
above, a mutant ply protein may be altered so that it
is biologically inactive whilst still maintaining its
immunogenic epitopes, see, for example, WO90/06951 ,
Berry et al. (Infect Immun, 67:981-985 (1999)) and
WO99/03884. As used herein, it is understood that the
term "Ply" refers to mutated or detoxified pneumolysin
suitable for medical use (i.e., non toxic). Concerning
the Choline Binding Protein family (CbpX), members of
that family were originally identified as pneumococcal
proteins that could be purified by choline-affininty
chromatography. All of the choline-binding proteins
are non-covalently bound to phosphorylcholine moieties
of cell wall teichoic acid and membrane-associated
lipoteichoic acid. Structurally, they have several
regions in common over the entire family, although the
exact nature of the proteins (amino acid sequence,
length, etc.) can vary. In general, choline binding
proteins comprise an N terminal region (N), conserved
repeat regions (R1 and/or R2), a proline rich region
(P) and a conserved choline binding region (C), made
up of multiple repeats, that comprises approximately
one half of the protein. As used in this application,
the term "Choline Binding Protein family (CbpX)" is
selected from the group consisting of Choline Binding
Proteins as identified in WO97/41 151 , PbcA,SpsA,
PspC, CbpA, CbpD, and CbpG. CbpA is disclosed in
WO97/41 151 . CbpD and CbpG are disclosed in
WO00/29434. PspC is disclosed in WO97/09994. PbcA is
disclosed in WO98/21 337.SpsA is a Choline binding
protein disclosed in WO 98/39450. Optionally the
Choline Binding Proteins are selected from the group
consisting of CbpA, PbcA, SpsA and PspC. An embodiment
of the invention comprises CbpX truncates wherein
"CbpX" is defined above and "truncates" refers to CbpX
proteins lacking 50% or more of the Choline binding
region (C). Optionally such proteins lack the entire
choline binding region. Optionally, the such protein
truncates lack (i) the choline binding region and (ii)
a portion of the Nterminal half of the protein as
well, yet retain at least one repeat region (R1 or
R2). Optionally, the truncate has 2 repeat regions (R1
and R2). Examples of such embodiments are NR1xR2 and
R1xR2 as illustrated in WO99/51266 or WO99/51 188,
however, other choline binding proteins lacking a
similar choline binding region are also contemplated
within the scope of this invention. The LytX family is
membrane associated proteins associated with cell
lysis. The Nterminal domain comprises choline binding
domain(s), however the LytX family does not have all
the features found in the CbpA family noted above and
thus for the present invention, the LytX family is
considered distinct from the CbpX family. In contrast
with the CbpX family, the C-terminal domain contains
the catalytic domain of the LytX protein family. The
family comprises LytA, B and C. With regards to the
LytX family, LytA is disclosed in Ronda et al., Eur J
Biochem, 164:621-624 (1987). LytB is disclosed in WO
98/18930, and is also referred to as Sp46. LytC is
also disclosed in WO 98/18930, and is also referred to
as Sp91 . An embodiment of the invention comprises
LytC. Another embodiment comprises LytX truncates
wherein "LytX" is defined above and "truncates" refers
to LytX proteins lacking 50% or more of the Choline
binding region. Optionally such proteins lack the
entire choline binding region. Yet another embodiment
of this invention comprises CbpX truncate-LytX
truncate chimeric proteins (or fusions). Optionally
this comprises NR1xR2 (or R1xR2) of CbpX and the
C-terminal portion (Cterm, i.e., lacking the choline
binding domains) of LytX (e.g., LytCCterm or Sp91
Cterm). Optionally CbpX is selected from the group
consisting of CbpA, PbcA, SpsA and PspC. Optionally,
it is CbpA. Optionally, LytX is LytC (also referred to
as Sp91). Anotherembodiment of the present invention
is a PspA or PsaA truncate lacking the choline binding
domain (C) and expressed as a fusion protein with
LytX. Optionally, LytX is LytC. With regards to PsaA
and PspA, both are know in the art. For example, PsaA
and transmembrane deletion variants thereof have been
described by Berry & Paton, Infect lmmun 1996 Dec;
64(12):5255-62. PspA and transmembrane deletion
variants thereof have been disclosed in, for example,
US 5804193, WO 92/14488, and WO 99/53940. Sp128 and
Sp130 are disclosed in WO00/76540. Sp125 is an example
of a pneumococcal surface protein with the Cell Wall
Anchored motif of LPXTG (where X is any amino acid).
Any protein within this class of pneumococcal surface
protein with this motif has been found to be useful
within the context of this invention, and is therefore
considered a further protein of the invention. Sp125
itself is disclosed in WO 98/18930, and is also known
as ZmpB - a zinc metalloproteinase. Sp101 is disclosed
in WO 98/06734 (where it has the reference # y85993).
It is characterized by a Type I signal sequence. Sp133
is disclosed in WO 98/06734 (where it has the
reference # y85992). It is also characterized by a
Type I signal sequence. Examples of Moraxella
catarrhalis protein antigens which can be included in
a combination vaccine (especially for the prevention
of otitis media) are: OMP106 [WO 97/41731 (Antex) & WO
96/34960 (PMC)]; OMP21 or fragments thereof (WO
0018910); LbpA &/or LbpB [WO 98/55606 (PMC)]; TbpA
&/or TbpB [WO 97/13785 & WO 97/32980 (PMC)]; CopB
[Helminen ME, et al. (1993) Infect lmmun. 6
1:2003-2010]; UspA1 and/or UspA2 [WO 93/03761
(University of Texas)]; OmpCD; HasR (PCT/EP99/03824);
PiIQ (PCT/EP99/03823); OMP85 (PCT/EPOO/01468); Iipo06
(GB 9917977.2); lipolO (GB 9918208.1); Iipo1 1 (GB
9918302.2); Iipo18 (GB 9918038.2); P6
(PCT/EP99/03038); D15 (PCT/EP99/03822); OmplAI
(PCT/EP99/06781 ) ; Hly3 (PCT/EP99/03257); and OmpE.
Examples of non-typeable Haemophilus influenzae
antigens or fragments thereof which can be included in
a combination vaccine (especially for the prevention
of otitis media) include: Fimbrin protein [(US 5766608
- Ohio State Research Foundation)] and fusions
comprising peptides therefrom [eg LB1(f) peptide
fusions; US 5843464 (OSU) or WO 99/64067]; OMP26 [WO
97/01638 (Cortecs)]; P6 [EP 281673 (State University
of New York)]; TbpA and/or TbpB; Hia; Hsf; Hin47; Hif;
Hmw1 ; Hmw2; Hmw3; Hmw4; Hap; D15 (WO 94/12641 ) ; P2;
and P5 (WO 94/26304).The proteins of the invention may
also be beneficially combined. By combined is meant
that the immunogenic composition comprises all of the
proteins from within the following combinations,
either as carrier proteins or as free proteins or a
mixture of the two. For example, in a combination of
two proteins as set out hereinafter, both proteins may
be used as carrier proteins, or both proteins may be
present as free proteins, or both may be present as
carrier and as free protein, or one may be present as
a carrier protein and a free protein whilst the other
is present only as a carrier protein or only as a free
protein, or one may be present as a carrier protein
and the other as a free protein. Where a combination
of three proteins is given, similar possibilities
exist. Combinations include, but are not limited to,
PhtD + NR1xR2, PhtD + NR1xR2-Sp91Cterm chimeric or
fusion proteins, PhtD + Ply, PhtD + Sp128, PhtD +
PsaA, PhtD + PspA, PhtA + NR1xR2, PhtA +
NR1xR2-Sp91Cterm chimeric or fusion proteins, PhtA +
Ply, PhtA + Sp128, PhtA + PsaA, PhtA + PspA, NR1xR2 +
LytC, NR1xR2 + PspA, NR1xR2 + PsaA, NR1xR2 + Sp128,
R1xR2 + LytC, R1xR2 + PspA, R1xR2 + PsaA, R1xR2 +
Sp128, R1xR2 + PhtD, R1xR2 + PhtA. Optionally, NR1xR2
(or R1xR2) is from CbpA or PspC. Optionally it is from
CbpA. Other combinations include 3 protein
combinations such as PhtD + NR1xR2 + Ply, and PhtA +
NR1xR2 + PhtD. In one embodiment, the vaccine
composition comprises detoxified pneumolysin and PhtD
or PhtDE as carrier proteins. In a further embodiment,
the vaccine composition comprises detoxified
pneumolysin and PhtD or PhtDE as free proteins. In an
independent aspect, the present invention provides an
immunogenic composition comprising at least four S.
pneumoniae capsular saccharide conjugates containing
saccharides from different S. pneumoniae serotypes
wherein at least one saccharide is conjugated to PhtD
or fusion protein thereof and the immunogenic
composition is capable of eliciting an effective
immune response against PhtD. An effective immune
response against PhtD or fusion protein thereof is
measured for example by a protection assay such as
that described in example 15. An effective immune
response provides at least 40%, 50%, 60%, 70%, 80% or
90% survival 7 days after challenge with a
heterologous strain. Given that the challenge strain
is heterologous, the protection afforded is due to the
immune response against PhtD or fusion protein
thereof.Alternatively, an effective immune response
against PhtD is measured by ELISA as described in
example 14. An effective immune response gives an
anti-PhtD IgG response of at least 250, 300, 350, 400,
500, 550 or 600 mg/ml GMC. For example, the
immunogenic composition comprises at least 2, 3, 4, 5,
6, 7, 8, 9 or 10 S. pneumoniae capsular saccharides
from different serotypes conjugated to PhtD or fusion
protein thereof. For example serotypes 22F and 1, 2,
3, 4, 5, 6 or 7 further selected from serotypes 1, 2,
3, 4, 5, 6B, 7F, 8, 9N, 9V, 10A, 11A, 12F, 14, 15,
17F, 18C, 19A, 19F, 20, 23F and 33F are conjugated to
PhtD. In an embodiment two or three of serotypes 3, 6A
and 22F are conjugated to PhtD or fusion protein
thereof. In an embodiment, the immunogenic composition
of the invention comprises at least one S. pneumoniae
capsular saccharide conjugated to PhtD or fusion
protein thereof via a linker, for example ADH. In an
embodiment, one of the conjugation chemistries listed
below is used. In an embodiment, the immunogenic
composition of the invention comprises at least one S.
pneumoniae capsular saccharide conjugated to PhtD or
fusion protein thereof, wherein the ratio of PhtD to
saccharide in the conjugate is between 6:1 and 1:5,
6:1 and 2:1 , 6:1 and 2.5:1 , 6:1 and 3:1 , 6:1 and
3.5:1 (w/w) or is greater than (i.e. contains a larger
proportion of PhtD) 2.0:1 , 2.5:1 , 3.0:1 , 3.5:1 or
4.0:1 (w/w). In an embodiment, the immunogenic
composition of the invention comprises pneumolysin.
The present invention further provides a vaccine
containing the immunogenic compositions of the
invention and a pharmaceutically acceptable excipient.
The vaccines of the present invention may be
adjuvanted, particularly when intended for use in an
elderly population but also for use in infant
populations. Suitable adjuvants include an aluminum
salt such as aluminum hydroxide gel or aluminum
phosphate or alum, but may also be other metal salts
such as those of calcium, magnesium, iron or zinc, or
may be an insoluble suspension of acylated tyrosine,
or acylated sugars, cationically or anionically
derivatized saccharides, or polyphosphazenes.The
adjuvant is optionally selected to be a preferential
inducer of a TH1 type of response. Such high levels of
Th1-type cytokines tend to favour the induction of
cell mediated immune responses to a given antigen,
whilst high levels of Th2-type cytokines tend to
favour the induction of humoral immune responses to
the antigen. The distinction of Th1 and Th2-type
immune response is not absolute. In reality an
individual will support an immune response which is
described as being predominantly Th1 or predominantly
Th2. However, it is often convenient to consider the
families of cytokines in terms of that described in
murine CD4 +ve T cell clones by Mosmann and Coffman
(Mosmann, T.R. and Coffman, R.L. (1989) TH1 and TH2
cells: different patterns of lymphokine secretion lead
to different functional properties. (Annual Review of
Immunology, 7, p145-173). Traditionally, Th1-type
responses are associated with the production of the
INF-g and IL-2 cytokines by T-lymphocytes. Other
cytokines often directly associated with the induction
of Th1-type immune responses are not produced by
T-cells, such as IL-12. In contrast, Th2-type
responses are associated with the secretion of II-4,
IL-5, IL-6, IL-10. Suitable adjuvant systems which
promote a predominantly Th1 response include:
Monophosphoryl lipid A or a derivative thereof (or
detoxified lipid A in general - see for instance
WO20051 07798), particularly 3-de-O-acylated
monophosphoryl lipid A (3D-MPL) (for its preparation
see GB 222021 1 A); and a combination of
monophosphoryl lipid A, optionally 3-de-O-acylated
monophosphoryl lipid A, together with either an
aluminum salt (for instance aluminum phosphate or
aluminum hydroxide) or an oil-in-water emulsion. In
such combinations, antigen and 3D-MPL are contained in
the same particulate structures, allowing for more
efficient delivery of antigenic and immunostimulatory
signals. Studies have shown that 3D-MPL is able to
further enhance the immunogenicity of an alum-adsorbed
antigen [Thoelen et al. Vaccine (1998) 16:708-14; EP
689454-B1]. An enhanced system involves the
combination of a monophosphoryl lipid A and a saponin
derivative, particularly the combination of QS21 and
3D-MPL as disclosed in WO 94/00153, or a less
reactogenic composition where the QS21 is quenched
with cholesterol as disclosed in WO 96/33739. A
particularly potent adjuvant formulation involving
QS21 , 3D-MPL and tocopherol in an oil in water
emulsion is described in WO 95/17210. In one
embodiment the immunogenic composition additionally
comprises a saponin, which may be QS21 . The
formulation may also comprise an oil in water emulsion
and tocopherol (WO 95/17210). Unmethylated CpG
containing oligonucleotides (WO96/02555) and other
immunomodulatory oligonucleotides (WO0226757 and
WO03507822) are also preferential inducers of a TH1
response and are suitable for use in the present
invention. Particular adjuvants are those selected
from the group of metal Salts, oil in water emulsions,
Toll like receptors agonist, (in particular Toll like
receptor 2 agonist, Toll like receptor 3 agonist, Toll
like receptor 4 agonist, Toll like receptor 7 agonist,
Toll like receptor 8 agonist and Toll like receptor 9
agonist), saponins or combinations thereof. An
adjuvant that can be used with the vaccine
compositions of the invention are bleb or outer
membrane vesicle preparations from Gram negative
bacterial strains such as those taught by WO02/09746 -
particularly N. meningitidis blebs. Adjuvant
properties of blebs can be improved by retaining LOS
(lipooligosacccharide) on its surface (e.g. through
extraction with low concentrations of detergent [for
instanct 0-0.1% deoxycholate]). LOS can be detoxified
through the msbB(-) or htrB(-) mutations discussed in
WO02/09746. Adjuvant properties can also be improved
by retaining PorB (and optionally removing PorA) from
meningococcal blebs. Adjuvant properties can also be
improved by truncating the outer core saccharide
structure of LOS on meningococcal blebs - for instance
via the IgtB(-) mutation discussed in WO2004/014417.
Alternatively, the aforementioned LOS (e.g. isolated
from a msbB(-) and/or IgtB(-) strain) can be purified
and used as an adjuvant in the compositions of the
invention. A further adjuvant which may be used with
the compositions of the invention may be selected from
the group: a saponin, lipid A or a derivative thereof,
an immunostimulatory oligonucleotide, an alkyl
glucosaminide phosphate, an oil in water emulsion or
combinations thereof. A further adjuvant which may be
used with the compositions of the invention is a metal
salt in combination with another adjuvant. In an
embodiment, the adjuvant is a Toll like receptor
agonist in particular an agonist of a Toll like
receptor 2, 3, 



4, 7, 8 or 9, or a saponin, in particular Qs21 . In an
embodiment, the adjuvant system comprises two or more
adjuvants from the above list. In particular the
combinations optionally contain a saponin (in
particular Qs21) adjuvant and/or a Toll like receptor
9 agonist such as a CpG containing immunostimulatory
oligonucleotide. Other combinations comprise a saponin
(in particular QS21) and a Toll like receptor 4
agonist such as monophosphoryl lipid A or its 3
deacylated derivative, 3 D - MPL, or a saponin
(inparticular QS21) and a Toll like receptor 4 ligand
such as an alkyl glucosaminide phosphate. In an
embodiment, adjuvants are combinations of 3D-MPL and
QS21 (EP 0 671 948 B1), oil in water emulsions
comprising 3D-MPL and QS21 (WO 95/17210, WO 98/56414),
or 3D-MPL formulated with other carriers (EP 0 689 454
B1). In an embodiment, adjuvant systems comprise a
combination of 3 D MPL , QS21 and a CpG
oligonucleotide as described in US6558670, US6544518.
In an embodiment the adjuvant is a Toll like receptor
(TLR) 4 ligand, optionally an agonist such as a lipid
A derivative particularly monophosphoryl lipid A or
more particularly 3 Deacylated monophoshoryl lipid A
(3 D - MPL). 3 D -MPL is available from
GlaxoSmithKline Biologicals North America and
primarily promotes CD4+ T cell responses with an IFN-g
(Th 1) phenotype . It can be produced according to the
methods disclosed in GB 2 220 2 11 A. Chemically it is
a mixture of 3- deacylated monophosphoryl lipid A with
3, 4, 5 or 6 acylated chains. In an embodiment, the
compositions of the present invention small particle 3
D- MPL is used. Small particle 3 D -MPL has a particle
size such that it may be sterile-filtered through a
0.22mm filter. Such preparations are described in
International Patent Application No. WO 94/21292.
Synthetic derivatives of lipid A are known and thought
to be TLR 4 agonists including, but not limited to:
OM174
(2-deoxy-6-o-[2-deoxy-2-[(R)-3-dodecanoyloxytetra-deca
noylamino]-4-ophosphono-
b-D-glucopyranosyl]-2-[(R)-3-hydroxytetradecanoylamino
]- a-Dglucopyranosyldihydrogenphosphate), (WO
95/14026) OM 294 DP (3S, 9 R)
-3-[(R)-dodecanoyloxytetradecanoylamino]-4-oxo-5-aza-9
(R)-[(R)- 3-hydroxytetradecanoylamino]decan-1
,10-diol,1 ,10-bis(dihydrogenophosphate) (WO99 /64301
and WO 00/0462 ) OM 197 MP-Ac DP ( 3S-, 9R) -3-[(R)
-dodecanoyloxytetradecanoylaminoH-oxo- -aza- -
[(R)-3-hydroxytetradecanoylamino]decan-1 ,10-diol,1
-dihydrogenophosphate 10-(6- aminohexanoate) (WO
01/46127)Other TLR4 ligands which may be used are
alkyl Glucosaminide phosphates (AGPs) such as those
disclosed in WO9850399 or US6303347 (processes for
preparation of AGPs are also disclosed), or
pharmaceutically acceptable salts of AGPs as disclosed
in US6764840. Some AGPs are TLR4 agonists, and some
are TLR4 antagonists. Both are thought to be useful as
adjuvants. Another immunostimulant for use in the
present invention is Quil A and its derivatives. Quil
A is a saponin preparation isolated from the South
American tree Quilaja Saponaria Molina and was first
described as having adjuvant activity by Dalsgaard et
al. in 1974 ("Saponin adjuvants", Archiv. fur die
gesamte Virusforschung, Vol. 44, Springer Verlag,
Berlin, p243-254). Purified fragments of Quil A have
been isolated by HPLC which retain adjuvant activity
without the toxicity associated with Quil A (EP 0 362
278), for example QS7 and QS21 (also known as QA7 and
QA21). QS-21 is a natural saponin derived from the
bark of Quillaja saponaria Molina which induces CD8+
cytotoxic T cells (CTLs), Th1 cells and a predominant
lgG2a antibody response and is a saponin in the
context of the present invention. Particular
formulations of QS21 have been described which are an
embodiment of the invention, these formulations
further comprise a sterol (WO96/33739). The saponins
forming part of the present invention may be separate
in the form of micelles, mixed micelles (optionally
with bile salts) or may be in the form of ISCOM
matrices (EP 0 109 942 B 1) , liposomes or related
colloidal structures such as worm-like or ring-like
multimeric complexes or lipidic/layered structures and
lamellae when formulated with cholesterol and lipid,
or in the form of an oil in water emulsion (for
example as in WO 95/17210). The saponins may be
associated with a metallic salt, such as aluminium
hydroxide or aluminium phosphate (WO 98/15287).
Optionally, the saponin is presented in the form of a
liposome, ISCOM or an oil in water emulsion. An
enhanced system involves the combination of a
monophosphoryl lipid A (or detoxified lipid A) and a
saponin derivative, particularly the combination of
QS21 and 3D-MPL as disclosed in WO 94/00153, or a less
reactogenic composition where the QS21 is quenched
with cholesterol as disclosed in WO 96/33739. A
particularly potent adjuvant formulation involving
tocopherol with or without QS21 and/or 3D-MPL in an
oil in wateremulsion is described in WO 95/17210. In
one embodiment the immunogenic composition
additionally comprises a saponin, which may be QS21 .
lmmunostimulatory oligonucleotides or any other
Toll-like receptor (TLR) 9 agonist may also be used.
The oligonucleotides for use in adjuvants or vaccines
of the present invention are optionally CpG containing
oligonucleotides, optionally containing two or more
dinucleotide CpG motifs separated by at least three,
optionally at least six or more nucleotides. A CpG
motif is a Cytosine nucleotide followed by a Guanine
nucleotide. The CpG oligonucleotides of the present
invention are typically deoxynucleotides. In an
embodiment the internucleotide in the oligonucleotide
is phosphorodithioate, or a phosphorothioate bond,
although phosphodiester and other internucleotide
bonds are within the scope of the invention. Also
included within the scope of the invention are
oligonucleotides with mixed internucleotide linkages.
Methods for producing phosphorothioate
oligonucleotides or phosphorodithioate are described
in US5,666,153, US5,278,302 and WO95/26204. Examples
of oligonucleotides have the following sequences. The
sequences optionally contain phosphorothioate modified
internucleotide linkages. OLIGO 1(SEQ ID NO: 1): TCC
ATG ACG TTC CTG ACG TT (CpG 1826) OLIGO 2 (SEQ ID
NO:2): TCT CCC AGC GTG CGC CAT (CpG 1758) OLIGO 3(SEQ
ID NO:3): ACC GAT GAC GTC GCC GGT GAC GGC ACC ACG
OLIGO 4 (SEQ ID NO:4): TCG TCG TTT TGT CGT TTT GTC GTT
(CpG 2006) OLIGO 5 (SEQ ID NO:5): TCC ATG ACG TTC CTG
ATG CT (CpG 1668) OLIGO 6 (SEQ ID NO:6): TCG ACG TTT
TCG GCG CGC GCC G (CpG 5456) Alternative CpG
oligonucleotides may comprise the sequences above in
that they have inconsequential deletions or additions
thereto. The CpG oligonucleotides utilised in the
present invention may be synthesized by any method
known in the art (for example see EP 468520).
Conveniently, such oligonucleotides may be synthesized
utilising an automated synthesizer. The adjuvant may
be an oil in water emulsion or may comprise an oil in
water emulsion in combination with other adjuvants.
The oil phase of the emulsion system optionally
comprises a metabolisable oil. The meaning of the term
metabolisable oil is well known in the art.
Metabolisable can be defined as "being capable of
being transformed bymetabolism" (Dorland's Illustrated
Medical Dictionary, W.B. Sanders Company, 25th edition
(1974)). The oil may be any vegetable oil, fish, oil,
animal or synthetic oil, which is not toxic to the
recipient and is capable of being transformed by
metabolism. Nuts, seeds, and grains are common sources
of vegetable oils. Synthetic oils are also part of
this invention and can include commercially available
oils such as NEOBEE(r) and others. Squalene
(2,6,10,15,19,
23-Hexamethyl-2,6,10,14,18,22-tetracosahexaene) is an
unsaturated oil which is found in large quantities in
shark-liver oil, and in lower quantities in olive oil,
wheat germ oil, rice bran oil, and yeast, and is an
oil for use in this invention. Squalene is a
metabolisable oil by virtue of the fact that it is an
intermediate in the biosynthesis of cholesterol (Merck
index, 10th Edition, entry no.861 9). Tocols (e.g.
vitamin E) are also often used in oil emulsions
adjuvants (EP 0 382 271 B 1 ; US5667784; WO 95/17210).
Tocols used in the oil emulsions (optionally oil in
water emulsions) of the invention may be formulated as
described in EP 0 382 271 B 1 , in that the tocols may
be dispersions of tocol droplets, optionally
comprising an emulsifier, of optionally less than 1
micron in diameter. Alternatively, the tocols may be
used in combination with another oil, to form the oil
phase of an oil emulsion. Examples of oil emulsions
which may be used in combination with the tocol are
described herein, such as the metabolisable oils
described above. Oil in water emulsion adjuvants per
se have been suggested to be useful as adjuvant
compositions (EP 0 399 843B), also combinations of oil
in water emulsions and other active agents have been
described as adjuvants for vaccines (WO 95/17210; WO
98/56414; WO 99/12565; WO 99/1 1241). Other oil
emulsion adjuvants have been described, such as water
in oil emulsions (US 5,422, 109;EP 0 480 982 B2) and
water in oil in water emulsions (US 5,424, 067;EP 0
480 981 B). All of which form oil emulsion systems (in
particular when incorporating tocols) to form
adjuvants and compositions of the present invention.
In an embodiment, the oil emulsion (for instance oil
in water emulsions) further comprises an emulsifier
such as TWEEN 80 and/or a sterol such as cholesterol.
In an embodiment, the oil emulsion (optionally
oil-in-water emulsion) comprises a metabolisible,
non-toxic oil, such as squalane, squalene or a
tocopherol such as alpha tocopherol (and optionally
both squalene and alpha tocopherol) and optionally
anemulsifier (or surfactant) such as Tween 80. A
sterol (e.g. cholesterol) may also be included. The
method of producing oil in water emulsions is well
known to the man skilled in the art. Commonly, the
method comprises mixing the tocol-containing oil phase
with a surfactant such as a PBS/TWEEN80(tm) solution,
followed by homogenisation using a homogenizer, it
would be clear to a man skilled in the art that a
method comprising passing the mixture twice through a
syringe needle would be suitable for homogenising
small volumes of liquid. Equally, the emulsification
process in microfluidiser (M1 10S Microfluidics
machine, maximum of 50 passes, for a period of 2
minutes at maximum pressure input of 6 bar (output
pressure of about 850 bar)) could be adapted by the
man skilled in the art to produce smaller or larger
volumes of emulsion. The adaptation could be achieved
by routine experimentation comprising the measurement
of the resultant emulsion until a preparation was
achieved with oil droplets of the required diameter.
In an oil in water emulsion, the oil and emulsifier
should be in an aqueous carrier. The aqueous carrier
may be, for example, phosphate buffered saline. The
size of the oil droplets found within the stable oil
in water emulsion are optionally less than 1 micron,
may be in the range of substantially 30-600nm,
optionally substantially around 30-500nm in diameter,
and optionally substantially 150-500nm in diameter,
and in particular about 150 nm in diameter as measured
by photon correlation spectroscopy. In this regard,
80% of the oil droplets by number should be within the
ranges, optionally more than 90% and optionally more
than 95% of the oil droplets by number are within the
defined size ranges. The amounts of the components
present in the oil emulsions of the present invention
are conventionally in the range of from 0.5-20% or 2
to 10% oil (of the total dose volume), such as
squalene; and when present, from 2 to 10% alpha
tocopherol; and from 0.3 to 3% surfactant, such as
polyoxyethylene sorbitan monooleate. Optionally the
ratio of oil (e.g. squalene): tocol (e.g.
a-tocopherol) is equal or less than 1 as this provides
a more stable emulsion. An emulsifier, such as Tween
dOor Span 85 may also be present at a level of about
1%. In some cases it may be advantageous that the
vaccines of the present invention will further contain
a stabiliser. Examples of emulsion systems are
described in WO 95/17210, WO 99/1 1241 and WO 99/12565
which disclose emulsion adjuvants based on squalene,
a-tocopherol, and TWEEN 80, optionally formulated with
the immunostimulants QS21 and/or 3D-MPL.Thus in an
embodiment of the present invention, the adjuvant of
the invention may additionally comprise further
immunostimulants, such as LPS or derivatives thereof,
and/or saponins. Examples of further immunostimulants
are described herein and in "Vaccine Design - The
Subunit and Adjuvant Approach" 1995, Pharmaceutical
Biotechnology, Volume 6, Eds. Powell, M.F., and
Newman, MJ. , Plenum Press, New York and London, ISBN
0-306-44867-X. In an embodiment, the adjuvant and
immunogenic compositions according to the invention
comprise a saponin (e.g. QS21) and/or an LPS
derivative (e.g. 3D-MPL) in an oil emulsion described
above, optionally with a sterol (e.g. cholesterol).
Additionally the oil emulsion (optionally oil in water
emulsion) may contain span 85 and/or lecithin and/or
tricaprylin. Adjuvants comprising an oil-in-water
emulsion, a sterol and a saponin are described in WO
99/12565. Typically for human administration the
saponin (e.g. QS21) and/or LPS derivative (e.g.
3D-MPL) will be present in a human dose of immunogenic
composition in the range of 1mg - 200mg, such as
10-100mg, or 10mg - 50mg per dose. Typically the oil
emulsion (optionally oil in water emulsion) will
comprise from 2 to 10% metabolisible oil. Optionally
it will comprise from 2 to 10% squalene, from 2 to 10%
alpha tocopherol and from 0.3 to 3% (optionally 0.4 -
2%) emulsifier (optionally tween 80 [polyoxyethylene
sorbitan monooleate]). Where both squalene and alpha
tocopherol are present, optionally the ratio of
squalene: alpha tocopherol is equal to or less than 1
as this provides a more stable emulsion. Span 85
(Sorbitan trioleate) may also be present at a level of
0.5 to 1% in the emulsions used in the invention. In
some cases it may be advantageous that the immunogenic
compositions and vaccines of the present invention
will further contain a stabiliser, for example other
emulsifiers/surfactants, including caprylic acid
(merck index 10th Edition, entry no. 1739), for
example Tricaprylin. Where squalene and a saponin
(optionally QS21 ) are included, it is of benefit to
also include a sterol (optionally cholesterol) to the
formulation as this allows a reduction in the total
level of oil in the emulsion. This leads to a reduced
cost of manufacture, improvement of the overall
comfort of the vaccination, and also qualitative and
quantitative improvements of the resultant immune
responses, such as improved IFN-g production.
Accordingly, the adjuvant system of the present
invention typically comprises a ratio of metabolisable
oihsaponin (w/w) in the range of 200:1 to 300:1 , also
the present invention can be used in a "low oil" form
the optional range of which is 1: 1 to 200:1 ,
optionally 20:1 to 100:1 , or substantially 48:1 ,
this vaccine retains the beneficial adjuvantproperties
of all of the components, with a much reduced
reactogenicity profile. Accordingly, some embodiments
have a ratio of squalene:QS21 (w/w) in the range of 1:
1 to 250:1 , or 20:1 to 200:1 , or 20:1 to 100:1 , or
substantially 48:1 . Optionally a sterol (e.g.
cholesterol) is also included present at a ratio of
saponin:sterol as described herein. The emulsion
systems of the present invention optionally have a
small oil droplet size in the sub-micron range.
Optionally the oil droplet sizes will be in the range
120 to 750 nm, or from 120-600nm in diameter. A
particularly potent adjuvant formulation (for ultimate
combination with AIPO4 in the immunogenic compositions
of the invention) involves a saponin (e.g. QS21), an
LPS derivative (e.g. 3D-MPL) and an oil emulsion (e.g.
squalene and alpha tocopherol in an oil in water
emulsion) as described in WO 95/17210 or in WO
99/12565 (in particular adjuvant formulation 11 in
Example 2, Table 1). Examples of a TLR 2 agonist
include peptidoglycan or lipoprotein.
Imidazoquinolines, such as Imiquimod and Resiquimod
are known TLR7 agonists. Single stranded RNA is also a
known TLR agonist (TLR8 in humans and TLR7 in mice),
whereas double stranded RNA and poly IC
(polyinosinic-polycytidylic acid - a commercial
synthetic mimetic of viral RNA). are exemplary of TLR
3 agonists. 3D-MPL is an example of a TLR4 agonist
whilst CPG is an example of a TLR9 agonist. The
immunogenic composition may comprise an antigen and an
immunostimulant adsorbed onto a metal salt. Aluminium
based vaccine formulations wherein the antigen and the
immunostimulant 3-de-O-acylated monophosphoryl lipid A
(3D-MPL), are adsorbed onto the same particle are
described in EP 0 576 478 B 1, EP 0 689 454 B 1 , and
EP 0 633 784 B 1 . In these cases then antigen is
first adsorbed onto the aluminium salt followed by the
adsorption of the immunostimulant 3D-MPL onto the same
aluminium salt particles. Such processes first involve
the suspension of 3D-MPL by sonication in a water bath
until the particles reach a size of between 80 and 500
nm. The antigen is typically 



adsorbed onto aluminium salt for one hour at room
temperature under agitation. The 3DMPL suspension is
then added to the adsorbed antigen and the formulation
is incubated at room temperature for 1 hour, and then
kept at 4oC until use. In another process, the
immunostimulant and the antigen are on separate metal
particles, as described in EP 1126876. The improved
process comprises the adsorption of immunostimulant,
onto a metallic salt particle, followed by the
adsorption of the antigenonto another metallic salt
particle, followed by the mixing of the discrete
metallic particles to form a vaccine. The adjuvant for
use in the present invention may be an adjuvant
composition comprising an immunostimulant, adsorbed
onto a metallic salt particle, characterised in that
the metallic salt particle is substantially free of
other antigen. Furthermore, vaccines are provided by
the present invention and are characterised in that
the immunostimulant is adsorbed onto particles of
metallic salt which are substantially free from other
antigen, and in that the particles of metallic salt
which are adsorbed to the antigen are substantially
free of other immunostimulant. Accordingly, the
present invention provides an adjuvant formulation
comprising immunostimulant which has been adsorbed
onto a particle of a metallic salt, characterised in
the composition is substantially free of other
antigen. Moreover, this adjuvant formulation can be an
intermediate which, if such an adjuvant is used, is
required for the manufacture of a vaccine. Accordingly
there is provided a process for the manufacture of a
vaccine comprising admixing an adjuvant composition
which is one or more immunostimulants adsorbed onto a
metal particle with an antigen. Optionally, the
antigen has been pre-adsorbed onto a metallic salt.
Said metallic salt may be identical or similar to the
metallic salt which is adsorbed onto the
immunostimulant. Optionally the metal salt is an
aluminium salt, for example Aluminium phosphate or
Aluminium hydroxide. The present invention further
provides for a vaccine composition comprising
immunostimulant adsorbed onto a first particle of a
metallic salt, and antigen adsorbed onto a metallic
salt, characterised in that first and second particles
of metallic salt are separate particles. LPS or LOS
derivatives or mutations or lipid A derivatives
described herein are designed to be less toxic (e.g.
3D-MPL) than native lipopolysaccharides and are
interchangeable equivalents with respect to any uses
of these moieties described herein. In one embodiment
the adjuvant used for the compositions of the
invention comprises a liposome carrier (made by known
techniques from a phospholipids (such as dioleoyl
phosphatidyl choline [DOPC]) and optionally a sterol
[such as cholesterol]). Such liposome carriers may
carry lipid A derivatives [such as 3D-MPL - see above]
and/or saponins (such as QS21 - see above). In one
embodiment the adjuvant comprises (per 0.5 mL dose)
0.1-10mg, 0.2-7, 0.3-5, 0.4-2, or 0.5-1 mg (e.g.
0.4-0.6, 0.9-1 . 1 , 0.5 or 1 mg) phospholipid (for
instance DOPC), 0.025-2.5, 0.05-1 .5, 0.075-0.75,
0.1-0.3, or 0.125-0.25 mg (e.g. 0.2-0.3, 0.1-0.15,
0.25 or 0.125 mg) sterol (for instance cholesterol),
5-60, 10-50,or 20-30 mg (e.g. 5-15, 40-50, 10, 20, 30,
40 or 50 mg) lipid A derivative (for instance 3DMPL),
and 5-60, 10-50, or 20-30 mg (e.g. 5-15, 40-50, 10,
20, 30, 40 or 50 mg) saponin (for instance QS21 ) .
This adjuvant is particularly suitable for elderly
vaccine formulations. In one embodiment the vaccine
composition comprising this adjuvant comprises
saccharide conjugates derived from at least all the
following serotypes: 4, 6B, 9V, 14, 18C, 19F, 23F, 1,
5, 7F (and may also comprise one or more from
serotypes 3, 6A, 19A, and 22F), wherein the GMC
antibody titre induced against one or more (or all)
the vaccine components 4, 6B, 9V, 14, 18C, 19F and 23F
is not significantly inferior to that induced by the
Prevnar(r) vaccine in human vaccinees. In one
embodiment the adjuvant used for the compositions of
the invention comprises an oil in water emulsion made
from a metabolisable oil (such as squalene), an
emulsifier (such as Tween 80) and optionally a tocol
(such as alpha tocopherol). In one embodiment the
adjuvant comprises (per 0.5 ml. dose) 0.5-15, 1-13,
2-1 1, 4-8, or 5-6mg (e.g. 2-3, 5-6, or 10-1 1 mg)
metabolisable oil (such as squalene), 0.1-10, 0.3-8,
0.6-6, 0.9-5, 1-4, or 2-3 mg (e.g. 0.9-1 . 1 , 2-3 or
4-5 mg) emulsifier (such as Tween 80) and optionally
0.5-20, 1- 15, 2-12, 4-10, 5-7 mg (e.g. 11-13, 5-6, or
2-3 mg) tocol (such as alpha tocopherol). This
adjuvant may optionally further comprise 5-60, 10-50,
or 20-30 mg (e.g. 5-15, 40-50, 10, 20, 30, 40 or 50
mg) lipid A derivative (for instance 3D-MPL). These
adjuvants are particularly suitable for infant or
elderly vaccine formulations. In one embodiment the
vaccine composition comprising this adjuvant comprises
saccharide conjugates derived from at least all the
following serotypes: 4, 6B, 9V, 14, 18C, 19F, 23F, 1,
5, 7F (and may also comprise one or more from
serotypes 3, 6A, 19A, and 22F), wherein the GMC
antibody titre induced against one or more (or all)
the vaccine components 4, 6B, 9V, 14, 18C, 19F and 23F
is not significantly inferior to that induced by the
Prevnar(r) vaccine in human vaccinees. This adjuvant
may optionally contain 0.025-2.5, 0.05-1 .5,
0.075-0.75, 0.1-0.3, or 0.125- 0.25 mg (e.g. 0.2-0.3,
0.1-0.15, 0.25 or 0.125 mg) sterol (for instance
cholesterol), 5-60, 10-50, or 20-30 mg (e.g. 5-15,
40-50, 10, 20, 30, 40 or 50 mg) lipid A derivative
(forinstance 3D-MPL), and 5-60, 10-50, or 20-30 mg
(e.g. 5-15, 40-50, 10, 20, 30, 40 or 50 mg) saponin
(for instance QS21). This adjuvant is particularly
suitable for elderly vaccine formulations. In one
embodiment the vaccine composition comprising this
adjuvant comprises saccharide conjugates derived from
at least all the following serotypes: 4, 6B, 9V, 14,
18C, 19F, 23F, 1, 5, 7F (and may also comprise one or
more from serotypes 3, 6A, 19A, and 22F), wherein the
GMC antibody titre induced against one or more (or
all) the vaccine components 4, 6B, 9V, 14, 18C, 19F
and 23F is not significantly inferior to that induced
by the Prevnar(r) vaccine in human vaccinees. In one
embodiment the adjuvant used for the compositions of
the invention comprises aluminium phosphate and a
lipid A derivative (such as 3D-MPL). This adjuvant may
comprise (per 0.5 ml. dose) 100-750, 200-500, 400-500
or 300-400 mg Al as aluminium phosphate, and 5-60,
10-50, or 20-30 mg (e.g. 5-15, 40-50, 10, 20, 30, 40
or 50 mg) lipid A derivative (for instance 3D-MPL).
This adjuvant is particularly suitable for elderly or
infant vaccine formulations. In one embodiment the
vaccine composition comprising this adjuvant comprises
saccharide conjugates derived from at least all the
following serotypes: 4, 6B, 9V, 14, 18C, 19F, 23F, 1,
5, 7F (and may also comprise one or more from
serotypes 3, 6A, 19A, and 22F), wherein the GMC
antibody titre induced against one or more (or all)
the vaccine components 4, 6B, 9V, 14, 18C, 19F and 23F
is not significantly inferior to that induced by the
Prevnar(r) vaccine in human vaccinees. The vaccine
preparations containing immunogenic compositions of
the present invention may be used to protect or treat
a mammal susceptible to infection, by means of
administering said vaccine via systemic or mucosal
route. These administrations may include injection via
the intramuscular (IM), intraperitoneal (IP),
intradermal (ID) or subcutaneous (SC) routes; or via
mucosal administration to the oral/alimentary,
respiratory, genitourinary tracts. Intranasal (IN)
administration of vaccines for the treatment of
pneumonia or otitis media is possible (as
nasopharyngeal carriage of pneumococci can be more
effectively prevented, thus attenuating infection at
its earliest stage). Although the vaccine of the
invention may be administered as a single dose,
components thereof may also be co-administered
together at the same time or at differenttimes (for
instance pneumococcal saccharide conjugates could be
administered separately, at the same time or 1-2 weeks
after the administration of the any bacterial protein
component of the vaccine for optimal coordination of
the immune responses with respect to each other). For
co-administration, the optional Th1 adjuvant may be
present in any or all of the different
administrations. In addition to a single route of
administration, 2 different routes of administration
may be used. For example, saccharides or saccharide
conjugates may be administered IM (or ID) and
bacterial proteins may be administered IN (or ID). In
addition, the vaccines of the invention may be
administered IM for priming doses and IN for booster
doses. The content of protein antigens in the vaccine
will typically be in the range 1-100mg, optionally
5-50mg, e.g. in the range 5 - 25mg. Following an
initial vaccination, subjects may receive one or
several booster immunizations adequately spaced.
Vaccine preparation is generally described in Vaccine
Design ("The subunit and adjuvant approach" (eds
Powell M.F. & Newman M.J.) (1995) Plenum Press New
York). Encapsulation within liposomes is described by
Fullerton, US Patent 4,235,877. The vaccines or
immunogenic compositions of the present invention may
be stored in solution or lyophilized. In an
embodiment, the solution is lyophilized in the
presence of a sugar acting as an amorphous
lyoprotectant, such as sucrose, trehalose, glucose,
mannose, maltose or lactose. In an embodiment, the
solution is lyophilized in the presence of a sugar
acting as an amorphous lyoprotectant, and a bulking
agent providing improved cake structure such as
glycine or mannitol. The presence of a crystalline
bulking agent allows for shortening freeze-drying
cycles, in the presence of high salt concentration.
Examples of such mixtures for use in lyophilisation of
the immunogenic compositions or vaccines of the
invention include sucrose/glycine, trehalose/glycine,
glucose/glycine, mannose/glycine, maltose/glycine,
sucrose/mannitol/ trehalose/mannitol,
glucose/mannitol, mannose/mannitol and
maltose/mannitol. Typically The molar ratio of the two
constituents is optionally 1: 1 , 1:2, 1:3, 1:4, 1:5
or 1:6. Immunogenic compositions of the invention
optionally comprise the lyophilisation reagents
described above. The above stabilising agents and
mixtures of stabilising agents can further include a
polymer capable of increasing the glass transition
temperature (Tg') of the formulation,such as
poly(vinyl-pyrrolidone) (PVP), hydroxyethyl starch or
dextran, or a polymer acting as a crystalline bulking
agent such as polyethylene glycol (PEG) for example
having a molecular weight between 1500 and 6000 and
dextran. The immunogenic compositions of the invention
are optionally lyophilized and extemporaneously
reconstituted prior to use. Lyophilizing may result in
a more stable composition (vaccine) and may possibly
lead to higher antibody titers in the presence of
3D-MPL and in the absence of an aluminum based
adjuvant. In one aspect of the invention is provided a
vaccine kit, comprising a vial containing an
immunogenic composition of the invention, optionally
in lyophilised form, and further comprising a vial
containing an adjuvant as described herein. It is
envisioned that in this aspect of the invention, the
adjuvant will be used to reconstitute the lyophilised
immunogenic composition. Although the vaccines of the
present invention may be administered by any route,
administration of the described vaccines into the skin
(ID) forms one embodiment of the present invention.
Human skin comprises an outer "horny" cuticle, called
the stratum corneum, which overlays the epidermis.
Underneath this epidermis is a layer called the
dermis, which in turn overlays the subcutaneous
tissue. Researchers have shown that injection of a
vaccine into the skin, and in particular the dermis,
stimulates an immune response, which may also be
associated with a number of additional advantages.
Intradermal vaccination with the vaccines described
herein forms an optional feature of the present
invention. The conventional technique of intradermal
injection, the "mantoux procedure", comprises steps of
cleaning the skin, and then stretching with one hand,
and with the bevel of a narrow gauge needle (26-31
gauge) facing upwards the needle is inserted at an
angle of between 10-15. Once the bevel of the needle
is inserted, the barrel of the needle is lowered and
further advanced whilst providing a slight pressure to
elevate it under the skin. The liquid is then injected
very slowly thereby forming a bleb or bump on the skin
surface, followed by slow withdrawal of the needle.
More recently, devices that are specifically designed
to administer liquid agents into or across the skin
have been described, for example the devices described
in WO 99/34850and EP 1092444, also the jet injection
devices described for example in WO 01/13977; US
5,480,381 , US 5,599,302, US 5,334,144, US 5,993,412,
US 5,649,912, US 5,569,189, US 5,704,91 1, US
5,383,851 , US 5,893,397, US 5,466,220, US 5,339,163,
US 5,312,335, US 5,503,627, US 5,064,413, US 5,520,
639, US 4,596,556, US 4,790,824, US 4,941 ,880, US
4,940,460, WO 97/37705 and WO 97/13537. Alternative
methods of intradermal administration of the vaccine
preparations may include conventional syringes and
needles, or devices designed for ballistic delivery of
solid vaccines (WO 99/27961), or transdermal patches
(WO 97/48440; WO 98/28037); or applied to the surface
of the skin (transdermal or transcutaneous delivery WO
98/20734 ;WO 98/28037). When the vaccines of the
present invention are to be administered to the skin,
or more specifically into the dermis, the vaccine is
in a low liquid volume, particularly a volume of
between about 0.05 ml and 0.2 ml. The content of
antigens in the skin or intradermal vaccines of the
present invention may be similar to conventional doses
as found in intramuscular vaccines (see above).
However, it is a feature of skin or intradermal
vaccines that the formulations may be "low dose".
Accordingly the protein antigens in "low dose"
vaccines are optionally present in as little as 0.1 to
10mg or 0.1 to 5 mg per dose; and the saccharide
(optionally conjugated) antigens may be present in the
range of 0.01 - 1mg, or between 0.01 to 0.5 mg of
saccharide per dose. As used herein, the term
"intradermal delivery" means delivery of the vaccine
to the region of the dermis in the skin. However, the
vaccine will not necessarily be located exclusively in
the dermis. The dermis is the layer in the skin
located between about 1.0 and about 2.0 mm from the
surface in human skin, but there is a certain amount
of variation between individuals and in different
parts of the body. In general, it can be expected to
reach the dermis by going 1.5 mm below the surface of
the skin. The dermis is located between the stratum
corneum and the epidermis at the surface and the
subcutaneous layer below. Depending on the mode of
delivery, the vaccine may ultimately be located solely
or primarily within the dermis, or it may ultimately
be distributed within the epidermis and the dermis.
The present invention further provides an improved
vaccine for the prevention or amelioration of Otitis
media caused by Haemophilus influenzae by the addition
ofHaemophilus influenzae proteins, for example protein
D in conjugated form. In addition, the present
invention further provides an improved vaccine for the
prevention or amelioration of pneumococcal infection
in infants (e.g., Otitis media), by relying on the
addition of one or two pneumococcal proteins as free
or conjugated protein to the S. pneumoniae conjugate
compositions of the invention. Said pneumococcal free
proteins may be the same or different to any S.
pneumoniae proteins used as carrier proteins. One or
more Moraxella catarrhalis protein antigens can also
be included in the combination vaccine in a free or
conjugated form. Thus, the present invention is an
improved method to elicit a (protective) immune
response against Otitis media in infants. In another
embodiment, the present invention is an improved
method to elicit a (protective) immune response in
infants (defined as 0-2 years old in the context of
the present invention) by administering a safe and
effective amount of the vaccine of the invention [a
paediatric vaccine]. Further embodiments of the
present invention include the provision of the
antigenic S. pneumoniae conjugate compositions of the
invention for use in medicine and the use of the S.
pneumoniae conjugates of the invention in the
manufacture of a medicament for the prevention (or
treatment) of pneumococcal disease. In another
embodiment, the present invention is an improved
method to elicit a (protective) immune response in the
elderly population (in the context of the present
invention a patient is considered elderly if they are
50 years or over in age, typically over 55 years and
more generally over 60 years) by administering a safe
and effective amount of the vaccine of the invention,
optionally in conjunction with one or two S.
pneumoniae proteins present as free or conjugated
protein, which free S. pneumoniae proteins may be the
same or different as any S. pneumoniae proteins used
as carrier proteins. A further aspect of the invention
is a method of immunising a human host against disease
caused by S. pneumoniae and optionally Haemophilus
influenzae infection comprising administering to the
host an immunoprotective dose of the immunogenic
composition or vaccine or kit of the invention. A
further aspect of the invention is an immunogenic
composition of the invention for use in the treatment
or prevention of disease caused by S.pneumoniae and
optionally 



Haemophilus influenzae infection.A further aspect of
the invention is use of the immunogenic composition or
vaccine or kit of the invention in the manufacture of
a medicament for the treatment or prevention of
diseases caused by S. pneumoniae and optionally
Haemophilus influenzae infection. The terms
"comprising", "comprise" and "comprises" herein are
intended by the inventors to be optionally
substitutable with the terms "consisting of", "consist
of" and "consists of", respectively, in every
instance. Embodiments herein relating to "vaccine
compositions" of the invention are also applicable to
embodiments relating to "immunogenic compositions" of
the invention, and vice versa. All references or
patent applications cited within this patent
specification are incorporated by reference herein. In
order that this invention may be better understood,
the following examples are set forth. These examples
are for purposes of illustration only, and are not to
be construed as limiting the scope of the invention in
any manner. Examples Example 1: EXPRESSION OF PROTEIN
D Haemophilus influenzae protein D Genetic
construction for protein D expression Starting
materials The Protein D encoding DNA Protein D is
highly conserved among H. influenzae of all serotypes
and nontypeable strains. The vector pHIC348 containing
the DNA sequence encoding the entire protein D gene
has been obtained from Dr. A. Forsgren, Department of
Medical Microbiology, University of Lund, Malmo
General Hospital, Malmo, Sweden. The DNA sequence of
protein D has been published by Janson et al. (1991 )
Infect. Immun. 59: 119- 125. The expression vector
pMG1 The expression vector pMG1 is a derivative of
pBR322 (Gross et al., 1985) in which bacteriophage l
derived control elements for transcription and
translation of foreigninserted genes were introduced
(Shatzman et al., 1983). In addition, the Ampicillin
resistance gene was exchanged with the Kanamycin
resistance gene. The E. coli strain AR58 The E. coli
strain AR58 was generated by transduction of N99 with
a P 1 phage stock previously grown on an SA500
derivative (galE::TN10, lambdaKil cl857 DH 1) . N99
and SA500 are E. coli K12 strains derived from Dr.
Martin Rosenberg's laboratory at the National
Institute of Health. The expression vector pMG 1 For
the production of protein D, the DNA encoding the
protein has been cloned into the expression vector pMG
1. This plasmid utilises signals from lambdaphage DNA
to drive the transcription and translation of inserted
foreign genes. The vector contains the promoter PL,
operator OL and two utilisation sites (NutL and NutR)
to relieve transcriptional polarity effects when N
protein is provided (Gross et al., 1985). Vectors
containing the PL promoter, are introduced into an E.
coli lysogenic host to stabilise the plasmid DNA.
Lysogenic host strains contain replication-defective
lambdaphage DNA integrated into the genome (Shatzman
et al., 1983). The chromosomal lambdaphage DNA directs
the synthesis of the cl repressor protein which binds
to the OL repressor of the vector and prevents binding
of RNA polymerase to the PL promoter and thereby
transcription of the inserted gene. The cl gene of the
expression strain AR58 contains a temperature
sensitive mutant so that PL directed transcription can
be regulated by temperature shift, i.e. an increase in
culture temperature inactivates the repressor and
synthesis of the foreign protein is initiated. This
expression system allows controlled synthesis of
foreign proteins especially of those that may be toxic
to the cell (Shimataka & Rosenberg, 1981). The E. coli
strain AR58 The AR58 lysogenic E. coli strain used for
the production of the protein D carrier is a
derivative of the standard NIH E. coli K12 strain N99
(F su galK2, lacZ thr ) . It contains a defective
lysogenic lambdaphage (galE::TN10, lambdaKil cl857
DH1). The KiI phenotype prevents the shut off of host
macromolecular synthesis. The cl857 mutation confers a
temperature sensitive lesion to the cl repressor. The
DH 1 deletion removes the lambdaphage right operon and
the hosts bio, uvr3, and chlA loci. The AR58 strain
was generated by transduction of N99 with a P 1 phage
stock previously grown on an SA500derivative
(galE::TN10, lambdaKil cl857 DH 1) . The introduction
of the defective lysogen into N99 was selected with
tetracycline by virtue of the presence of a TN10
transposon coding for tetracyclin resistance in the
adjacent galE gene. Construction of vector pMGMDPPrD
The pMG 1 vector which contains the gene encoding the
non-structural S 1 protein of Influenzae virus
(pMGNSI) was used to construct pMGMDPPrD. The protein
D gene was amplified by PCR from the pHIC348 vector
(Janson et al. 1991 Infect. Immun. 59:1 19-125) with
PCR primers containing Ncol and Xbal restriction sites
at the 5' and 3' ends, respectively. The Ncol/Xbal
fragment was then introduced into pMGNSI between Ncol
and Xbal thus creating a fusion protein containing the
N-terminal 8 1 amino acids of the NS1 protein followed
by the PD protein. This vector was labelled pMGNSI
PrD. Based on the construct described above the final
construct for protein D expression was generated. A
BamHI/BamHI fragment was removed from pMGNSI PrD. This
DNA hydrolysis removes the NS1 coding region, except
for the first three N-terminal residues. Upon
religation of the vector a gene encoding a fusion
protein with the sequence shown in WO 07/7171 1,
example 1, page 44 is generated. The protein D does
not contain a leader peptide or the N-terminal
cysteine to which lipid chains are normally attached.
The protein is therefore neither excreted into the
periplasm nor lipidated and remains in the cytoplasm
in a soluble form. The final construct pMG-MDPPrD was
introduced into the AR58 host strain by heat shock at
37 0C. Plasmid containing bacteria were selected in
the presence of Kanamycin. Presence of the protein D
encoding DNA insert was demonstrated by digestion of
isolated plasmid DNA with selected endonucleases. The
recombinant E. coli strain is referred to as ECD4.
Expression of protein D is under the control of the
lambda PL promoter/ OL Operator. The host strain AR58
contains a temperature-sensitive cl gene in the genome
which blocks expression from lambda PL at low
temperature by binding to OL. Once the temperature is
elevated cl is released from OL and protein D is
expressed. Small-scale preparation At the end of the
fermentation the cells are concentrated and frozen.
The extraction from harvested cells and the
purification of protein D was performed as follows.
The frozen cell culture pellet is thawed and
resuspended in a celldisruption solution (Citrate
buffer pH 6.0) to a final OD65O= 60. The suspension is
passed twice through a high pressure homogenizer at P
= 1000 bar. The cell culture homogenate is clarified
by centrifugation and cell debris is removed by
filtration. In the first purification step the
filtered lysate is applied to a cation exchange
chromatography column (SP Sepharose Fast Flow). PD
binds to the gel matrix by ionic interaction and is
eluted by a step increase of the ionic strength of the
elution buffer. In a second purification step
impurities are retained on an anionic exchange matrix
(Q Sepharose Fast Flow). PD does not bind onto the gel
and can be collected in the flow through. In both
column chromatography steps fraction collection is
monitored by OD. The flow through of the anionic
exchange column chromatography containing the purified
protein D is concentrated by ultrafiltration. The
protein D containing ultrafiltration retentate is
finally passed through a 0.2 mm membrane. Large Scale
Preparation The extraction from harvested cells and
the purification of protein D was performed as
follows. The harvested broth is cooled and directly
passed twice through a high pressure homogenizer at a
Pressure of around 800 bars. In the first purification
step the cell culture homogenate is diluted and
applied to a cation exchange chromatography column (SP
Sepharose Big beads). PD binds to the gel matrix by
ionic interaction and is eluted by a step increase of
the ionic strength of the elution buffer and
filtrated. In a second purification step impurities
are retained on an anionic exchange matrix (Q
Sepharose Fast Flow). PD does not bind onto the gel
and can be collected in the flow through. In both
column chromatography steps fraction collection is
monitored by OD. The flow through of the anionic
exchange column chromatography containing the purified
protein D is concentrated and diafiltrated by
ultrafiltration. The protein D containing
ultrafiltration retentate is finally passed through a
0.2 mm membrane. Example 1b: EXPRESSION OF PhtDThe
PhtD protein is a member of the pneumococcal
histidine-triad (Pht) protein family characterized by
the presence of histidine-triads (HXXHXH motif). PhtD
is a 838 aamolecule and carries 5 histidine triads
(see Medlmmune WO00/37105 SEQ ID NO: 4 for amino acid
sequence and SEQ ID NO: 5 for DNA sequence). PhtD also
contains a prolinerich region in the middle (amino
acid position 348-380). PhtD has a 20 aa-N-terminal
signal sequence with a LXXC motif. Genetic construct
The gene sequence of the mature Medlmmune PhtD protein
(from aa 2 1 to aa 838) was transferred recombinantly
to E. coli using the in-house pTCMP14 vector carrying
the pl promoter. The E. coli host strain is AR58,
which carries the cI857 thermosensitive repressor,
allowing heat-induction of the promotor. Polymerase
chain reaction was realized to amplify the phtD gene
from a Medlmmune plasmid (carrying the phtD gene from
Streptococcuspneumoniae strain Norway 4 (serotype 4) -
SEQ ID NO: 5 as described in WO 00/37105). Primers,
specific for the phtD gene only, were used to amplify
the phtD gene in two fragments. Primers carry either
the Ndel and Kpnl or the Kpnl and Xba\ restriction
sites. These primers do not hybridize with any
nucleotide from the vector but only with phtD specific
gene sequences. An artificial ATG start codon was
inserted using the first primer carrying the Ndel
restriction site. The generated PCR products were then
inserted into the pGEM-T cloning vector (Promega), and
the DNA sequence was confirmed. Subcloning of the
fragments in the TCMP14 expression vector was then
realized using standard techniques and the vector was
transformed into AR58 E. coli. PhtD Purification PhtD
purification is achieved as follows: p Growth of
E.coli cells in the presence of Kanamycin: growth 30
hours at 30 0C then induction for 18 hours at 39.5 0C
Breakage of the E.coli cells from whole culture at OD
115 in presence of EDTA 5 mM and PMSF 2 mM as protease
inhibitors: Rannie, 2 passages, 1000 bars. p Antigen
capture and cells debris removal on expanded bed mode
Streamline Q XL chromatography at room temperature
(200C); the column is washed with NaCI 150 mM +
Empigen 0.25% pH 6.5 and eluted with NaCI 400 mM +
Empigen 0.25% in 25 mM potassium phosphate buffer pH
7.4. Filtration on Sartobran 150 cartridge (0.45 + 0.2
mm) Antigen binding on Zn++ Chelating Sepharose FF
IMAC chromatography at pH 7.4 in presence of 5 mM
imidazole at 4C; the column is washed with Imidazole 5
mM and Empigen 1% and eluted with 50 mM imidazole,
both in 25 mM potassium phosphate buffer pH 8.0.p Weak
anion exchange chromatography in positive mode on
Fractogel EMD DEAE at pH 8.0 (25 mM potassium
phosphate) at 4C; the column is washed with 140 mM
NaCI and eluted at 200 mM NaCI while contaminants
(proteins and DNA) remain adsorbed on the exchanger. p
Concentration and ultrafiltration with 2 mM Na/K
phosphate pH 7.15 on 50 kDa membrane. Sterilising
filtration of the purified bulk on a Millipak-20 0.2
mm filter cartridge. Example 1c: EXPRESSION OF
PNEUMOLYSIN Pneumococcal pneumolysin was prepared and
detoxified as described in WO2004/081515 and
WO2006/032499. Example 2: Preparation of conjugates It
is well known in the art how to make purified
pneumococcal polysaccharides. For the purposes of
these examples the polysaccharides were made
essentially as described in EP072513 or by
closely-related methods. Before conjugation the
polysaccharides may be sized by microfluidisation as
described below. The activation and coupling
conditions are specific for each polysaccharide. These
are given in Table 1. Sized polysaccharide (except for
PS5, 6B and 23F) was dissolved in NaCI 2M, NaCI 0.2M
or in water for injection (WFI). The optimal
polysaccharide concentration was evaluated for all the
serotypes. All serotypes except serotype 18C were
conjugated directly to the carrier protein as detailed
below. Two alternative serotype 22F conjugates were
made; one conjugated directly, one through an ADH
linker. From a 100 mg/ml stock solution in
acetonitrile or acetonitrile/water 50%/50% solution,
CDAP (CDAP/PS ratio 0.5-1 .5 mg/mg PS) was added to
the polysaccharide solution. 1.5 minute later,
0.2M-0.3M NaOH was added to obtain the specific
activation pH. The activation of the polysaccharide
was performed at this pH during 3 minutes at 25 0C.
Purified protein (protein D, PhtD, pneumolysin or DT)
(the quantity depends on the initial PS/carrier
protein ratio) was added to the activated
polysaccharide and the coupling reaction was performed
at the specific pH for up to 2 hour (depending upon
serotype) under pH regulation. In order to quench
un-reacted cyanate ester groups, a 2M glycine solution
was then added to the mixture. The pH was adjusted to
the quenching pH (pH 9.0). The solution was stirred
for 30 minutes at 25 0C and then overnight at 2-8 0C
with continuous slow stirring.Preparation of 18C: 18C
was linked to the carrier protein via a linker -
Adipic acid dihydrazide (ADH) Polysaccharide serotype
18C was microfluidized before conjugation.
Derivatization of tetanus toxoid with EDAC For
derivatization of the tetanus toxoid, purified TT was
diluted at 25 mg/ml in 0.2M NaCI and the ADH spacer
was added in order to reach a final concentration of
0.2M. When the dissolution of the spacer was complete,
the pH was adjusted to 6.2. EDAC (1-ethyl-3-(3-
dimethyl-aminopropyl) carbodiimide) was then added to
reach a final concentration of 0.02M and the mixture
was stirred for 1 hour under pH regulation. The
reaction of condensation was stopped by increasing pH
up to 9.0 for at least 30 minutes at 25C. Derivatized
TT was then diafiltrated (10 kDa CO membrane) in order
to remove residual ADH and EDAC reagent. TTAH bulk was
finally sterile filtered until coupling step and
stored at -700C. Chemical coupling of TTAH to PS 18C
Details of the conjugation parameters can be found in
Table 1. 2 grams of microfluidized PS were diluted at
the defined concentration in water and adjusted to 2M
NaCI by NaCI powder addition. CDAP solution (100 mg/ml
freshly prepared in 50/50 v/v acetonitrile/WFI) was
added to reach the appropriate CDAP/PS ratio. The pH
was raised up to the activation pH 9.0 by the addition
of 0.3M NaOH and was stabilised at this pH until
addition of TTAHAfter 3 minutes, derivatized TTAH (20
mg/ml in 0.2 M NaCI) was added to reach a ratio TTAH
/PS of 2; the pH was regulated to the coupling pH 9.0.
The solution was left one hour under pH regulation. 



For quenching, a 2M glycine solution, was added to the
mixture PS/TTAH/CDAP. The pH was adjusted to the
quenching pH (pH 9.0). The solution was stirred for 30
min at 25 0C, and then left overnight at 2-8C with
continuous slow stirring. PS22FDH-PhtD conjugate In a
second conjugation method for this saccharide (the
first being the direct PS22-PhtD conjugation method
shown in Table 1), 22F was linked to the carrier
protein via a linker - Adipic acid dihydrazide (ADH).
Polysaccharide serotype 22F was microfluidized before
conjugation.PS 22F derivatization Activation and
coupling are performed at 25C under continuous
stirring in a temperaturecontrolled waterbath.
Microfluidized PS22F was diluted to obtain a final PS
concentration of 6 mg/ml in 0.2M NaCI and the solution
was adjusted at pH 6.05  0.2 with 0.1 N HCI. CDAP
solution (100 mg/ml freshly prepared in
acetonitrile/WFI, 50/50) was added to reach the
appropriate CDAP/PS ratio ( 1 .5/1 ww). The pH was
raised up to the activation pH 9.00 0.05 by the
addition of 0.5M NaOH and was stabilised at this pH
until addition of ADH. After 3 minutes, ADH was added
to reach the appropriate ADH/PS ratio (8.9/1 w/w); the
pH was regulated to coupling pH 9.0. The solution was
left for 1 hour under pH regulation. The PSAH
derivative was concentrated and diafiltrated. Coupling
PhtD at 10 mg/ml in 0.2M NaCI was added to the PS22FAH
derivative in order to reach a PhtD/PS22F AH ratio of
4/1 (w/w). The pH was adjusted to 5.0  0.05 with HCI.
The EDAC solution (20 mg/ml in 0.1 M Tris-HCI pH 7.5)
was added manually in 10 min (250 ml / min) to reach 1
mg EDAC/mg PS22FAH. The resulting solution was
incubated for 150 min (though 60 mins was also used)
at 25C under stirring and pH regulation. The solution
was neutralized by addition of 1M Tris-HCI pH 7.5
(1/10 of the final volume) and let 30 min at 25C.
Prior to the elution on Sephacryl S400HR, the
conjugate was clarified using a 5mm Minisart filter.
The resulting conjugate has a final PhtD/PS ratio of
4.1 (w/w), a free PS content below 1% and an
antigenicity (a-PS/a-PS) of 36.3% and anti-PhtD
antigenicity of 7.4%. The ratio of protein and
polysaccharide was measured using Lowry and Resorcinol
methods and the antigenicity was determined using
sandwich ELISA. Purification of the conjugates: The
conjugates were purified by gel filtration using a
Sephacryl S400HR gel filtration column equilibrated
with 0.15M NaCI (S500HR for 18C) to remove small
molecules (including DMAP) and unconjugated PS and
protein. Based on the different molecular sizes of the
reaction components, PS-PD, PS-TT, PS-PhtD,
PS-pneumolysin or PS-DT conjugates are eluted first,
followed by free PS, then by free PD or free DT and
finally DMAP and other salts (NaCI, glycine).Fractions
containing conjugates are detected by UV28o nm-
Fractions are pooled according to their Kd, sterile
filtered (0.22mm) and stored at +2-8C. The PS/Protein
ratios in the conjugate preparations were determined.
5 Specific activation/coupling/quenching conditions of
PS S. pneumoniae-Protein D/TT/DT/PhtD/Plvconiuqates
Where "mfluid" appears in a row header, it indicates
that the saccharide was sized by microfluidisation
before conjugation. Sizes of saccharides following
microfluidisation are 10 given in table 2. Table 1
Specific activation/coupling/quenching conditions of
PS S. pneumoniae-Protein D/TT/DT/PhtD/Plyconjugates
15VB62501 Note: pHa,c,q corresponds to the pH for
activation, coupling and quenching, respectively
Characterisation: Each conjugate was characterised and
met the specifications described in Table 2. The
polysaccharide content (mg/ml) was measured by the
Resorcinol test and the protein content (mg/ml) by the
Lowry test. The final PS/PD ratio (w/w) is determined
by the ratio of the concentrations. Free
polysaccharide content (%): The free polysaccharide
content of conjugates kept at 4C or stored 7 days at
370C was determined on the supernatant obtained after
incubation with a-carrier protein antibodies and
saturated ammonium sulfate, followed by a
centrifugation. An a-PS/a-PS ELISA was used for the
quantification of free polysaccharide in the
supernatant. The absence of conjugate was also
controlled by an a-carrier protein/a-PS ELISA.
Antigenicity: The antigenicity on the same conjugates
was analyzed in a sandwich-type ELISA wherein the
capture and the detection of antibodies were a-PS and
a-Protein respectively. Free protein content
(%):Unconjugated carrier protein can be separated from
the conjugate during the purification step. The
content of free residual protein was determined using
size exclusion chromatography (TSK 5000-PWXL) followed
by UV detection (214 nm). The elution conditions
allowed separating the free carrier protein and the
conjugate. Free protein content in conjugate bulks was
then determined versus a calibration curve (from 0 to
50 mg/ml of carrier protein). Free carrier protein in
% was obtained as follows: % free carrier = (free
carrier (mg/ml)/ (Total concentration of corresponding
carrier protein measured by Lowry (mg/ml) * 100%).
Stability: Molecular weight distribution (Kav) and
stability was measured on a HPLC-SEC gel filtration
(TSK 5000-PWXL) for conjugates kept at 4C and stored
for 7 days at 37C. The 10/1 1/1 3/1 4-valent
characterization is given in Table 2 (see comment
thereunder). The protein conjugates can be adsorbed
onto aluminium phosphate and pooled to form the final
vaccine. TABLE 2 - characteristics of the conjugates*
PS size following microfluidization of the native PS
*** unsized polysaccharide ND - not determined A 10
valent vaccine was made by mixing serotype 1, 4, 5,
6B, 7F, 9V, 14, 18C, 19F and 23F conjugates (e.g. at a
dose of 1, 3, 1, 1, 1, 1, 1, 3, 3, 1 mg of saccharide,
respectively per human dose). An 11 valent vaccine was
made by further adding the serotype 3 conjugate from
Table 5 (e.g. at 1 mg of saccharide per human dose). A
13 valent vaccine was made by further adding the
serotypes 19A and 22F conjugates above (with 22F
either directly linked to PhtD, or alternatively
through an ADH linker) [e.g. at a dose of 3 mg each of
saccharide per human dose]. A 14 valent vaccine may be
made by further adding the serotype 6A conjugate above
[e.g. at a dose of 1 mg of saccharide per human dose.
Example 3 : Evidence that inclusion of Haemphilus
influenzae protein D in an immunogenic composition of
the invention can provide improved protection against
acute otitis media (AOM). Study design. The study used
an 11Pn-PD vaccine - comprising serotypes 1, 3, 4, 5,
6B, 7F, 9V, 14, 18C, 19F and 23F each conjugated to
protein D from H. influenzae (refer to Table 5 in
Example 4). Subjects were randomized into two groups
to receive four doses of either the 11Pn-PD vaccine or
Havrix at approximately 3, 4, 5 and 12-15 months of
age. All subjects received GSK Biologicals' Infanrix-
hexa (DTPa-HBV-IPV/Hib) vaccine concomitantly at 3, 4
and 5 months of age. Infanrix- hexa is a combination
of Pediarix and Hib mixed before administration.
Efficacy follow-up for the "According-to-Protocol"
analysis started 2 weeks after administration of the
third vaccine dose and continued until 24-27 months of
age. Nasopharyngeal carriage of S. pneumoniae and H.
influenzae was evaluated in a selected subset of
subjects. Parents were advised to consult the
investigator if their child was sick, had ear pain,
spontaneous perforation of the tympanic membrane or
spontaneous ear discharge. If the investigator
suspected an episode of AOM, the child was immediately
referred to an Ear, Nose and Throat (ENT) specialist
for confirmation of the diagnosis.A clinical diagnosis
of AOM was based on either the visual appearance of
the tympanic membrane (i.e. redness, bulging, loss of
light reflex) or the presence of middle ear fluid
effusion (as demonstrated by simple or pneumatic
otoscopy or by microscopy). In addition, at least two
of the following signs or symptoms had to be present:
ear pain, ear discharge, hearing loss, fever,
lethargy, irritability, anorexia, vomiting, or
diarrhea. If the ENT specialist confirmed the clinical
diagnosis, a specimen of middle ear fluid was
collected by tympanocentesis for bacteriological
testing. For subjects with repeated sick visits, a new
AOM episode was considered to have started if more
than 30 days had elapsed since the beginning of the
previous episode. In addition, an AOM episode was
considered to be a new bacterial episode if the
isolated bacterium/serotype differed from the previous
isolate whatever the interval between the two
consecutive episodes. Trial results A total of 4968
infants were enrolled, 2489 in the 11Pn-PD group and
2479 in the control group. There were no major
differences in the demographic characteristics or risk
factors between the two groups. Clinical episodes and
AOM case definition During the per protocol follow-up
period, a total of 333 episodes of clinical AOM were
recorded in the 11Pn-PD group and 499 in the control
group. Table 3 presents the protective efficacy of the
11Pn-PD vaccine and both 7-valent vaccines previously
tested in Finland (Eskola et al N Engl J Med 2001 ;
344: 403 - 409 and Kilpi et a/Clin Infect Dis 2003
37:1 155-64) against any episode of AOM and AOM caused
by different pneumococcal serotypes, H. influenzae,
NTHi and M. catarrhalis. Statistically significant and
clinically relevant reduction by 33.6% of the overall
AOM disease burden was achieved with 11Pn-PD,
irrespective of the etiology (table 3). The overall
efficacy against AOM episodes due to any of the 11
pneumococcal serotypes contained in the 11Pn-PD
vaccine was 57.6% (table 3). Another important finding
in the current study is the 35.6% protection provided
by the 11Pn-PD vaccine against AOM caused by H.
influenzae (and specifically 35.3% protection provided
by NTHi). This finding is of major clinical
significance, given the increased importance of H.
influenzae as a major cause of AOM in the pneumococcal
conjugate vaccine era. In line with the protection
provided against AOM, the 11Pn-PD vaccine also reduced
nasopharyngeal carriage of H. influenzae following the
booster dosein the second year of life. These findings
are in contrast with previous observations in Finland
where, for both 7-valent pneumococcal conjugate
vaccines, an increase in AOM episodes due to H.
influenzae was observed, (Eskola et al and Kilpi et
al) as evidence of etiological replacement. A clear
correlation between protection against AOM episodes
due to Hi and antibody levels against the carrier
Protein D could not be established, as post-primary
anti-PD IgG antibody concentrations in 11Pn-PD
vaccinees, that remained Hi AOM episode-free, were
essentially the same as post-primary anti-PD IgG
antibody levels measured in 11Pn-PD vaccinees that
developed at least one Hi AOM episode during the
efficacy follow-up period. However, although no
correlation could be established between the
biological impact of the vaccine and the post-primary
IgG anti-PD immunogenicity, it is reasonable to assume
that the PD carrier protein, which is highly conserved
among H. influenzae strains, has contributed to a
large extent in the induction of the protection
against Hi. The effect on AOM disease was accompanied
by an effect on nasopharyngeal carriage that was of
similar magnitude for vaccine serotype pneumococci and
H. influenzae (Figure 1). This reduction of the
nasopharyngeal carriage of H. influenzae in the
PD-conjugate vaccinees supports the hypothesis of a
direct protective effect of the PD-conjugate vaccine
against H. influenzae, even if the protective efficacy
could not be correlated to the anti-PD IgG immune
responses as measured by ELISA. In a following
experiment a chinchilla otitis media model was used
with serum pools from infants immunised with the 11
valent formulation of this example or with the 10
valent vaccine of Example 2 (see also Table 1 and 2
and comments thereunder). Both pools induce a
significant reduction of the percentage of animals
with otitis media versus the pre-immune serum pool.
There is no significant difference beteen the 10 and
11 valent immune pools. This demonstrates that both
vaccines have a similar potential to induce protection
against otitis media caused by non typeable H.
influenzae in this model.Table 3 NP = Not published, N
= number of subjects in ATP efficacy cohort, n =
number of episodes "Vaccine pneumococcal serotypes for
11Pn-PD = 11 serotypes, for Prevnar and 7v-OMP = 7
serotypes MEF = Middle ear fluidExample 4 : Selection
of carrier protein for serotype 19F ELISA assay used
The 22F inhibition ELISA method was essentially based
on an assay proposed in 2001 by Concepcion and Frasch
and was reported by Henckaerts et al., 2006, Clinical
and Vaccine Immunology 13:356-360. Briefly, purified
pneumococcal polysaccharides were mixed with
methylated human serum albumin and adsorbed onto Nunc
Maxisorp(tm) (Roskilde, DK) high binding microtitre
plates overnight at 4C. The plates were blocked with
10% fetal bovine serum (FBS) in PBS for 1 hour at room
temperature with agitation. Serum samples were diluted
in PBS containing 10% FBS, 10 mg/mL cell-wall
polysaccharide (SSI) and 2 mg/mL of pneumococcal
polysaccharide of serotype 22F (ATCC), and further
diluted on the microtitre plates with the same buffer.
An internal reference calibrated against the standard
serum 89-SF using the serotype-specific IgG
concentrations in 89-SF was treated in the same way
and included on every plate. After washing, the bound
antibodies were detected using peroxidase-conjugated
anti-human IgG monoclonal antibody (Stratech
Scientific Ltd., Soham, UK) diluted in 10% FBS (in
PBS), and incubated for 1 hour at room temperature
with agitation. The color was developed using
ready-to-use single component tetramethylbenzidine
peroxidase enzyme immunoassay substrate kit (BioRad,
Hercules, CA, US) in the dark at room temperature. The
reaction was stopped with H2SO4 0.18 M, and the
optical density was read at 450 nm. Serotype-specific
IgG concentrations (in mg/mL) in the samples were
calculated by referencing optical density points
within defined limits to the internal reference serum
curve, which was modelized by a 4-parameter logistic
log equation calculated with SoftMax Pro(tm)
(Molecular Devices, Sunnyvale, CA) software. The
cut-off for the ELISA was 0.05 mg/mL IgG for all
serotypes taking into account the limit of detection
and the limit of quantification. Opsonophagocytosis
assay At the WHO consultation meeting in June 2003, it
was recommended to use an OPA assay as set out in
Romero-Steiner et al Clin Diagn Lab Immunol 2003 10
(6): pp1019- 1024. This protocol was used to test the
OPA activity of the serotypes in the following tests.
Preparation of conjugatesIn studies 11Pn-PD&Di-001 and
11Pn-PD&Di-007, three 11-valent vaccine formulations
(Table 4) were included in which 3mg of the 19F
polysaccharide was conjugated to diphtheria toxoid
(19F-DT) instead of 1mg polysaccharide conjugated to
protein D (19FPD). Conjugation parameters for the
studies 11Pn-PD, 11 Pn-PD&Di-001 and 11 Pn- PD&Di-007
are disclosed in Tables 5, 6 and 7 respectively.
Anti-pneumococcal antibody responses and OPA activity
against serotype 19F one month following primary
vaccination with these 19F-DT formulations are shown
in 



Table 8 and 9 respectively. Table 10 shows 22F-ELISA
antibody concentrations and percentages of subjects
reaching the 0.2 mg/mL threshold before and after
23-valent plain polysaccharide booster vaccination.
The opsonophagocytic activity was shown to be clearly
improved for antibodies induced with these 19F-DT
formulations as demonstrated by higher seropositivity
rates (opsonophagocytic titers > 1:8) and OPA GMTs one
month following primary vaccination (Table 9). One
month after 23-valent plain polysaccharide booster
vaccination, opsonophagocytic activity of 19F
antibodies remained significantly better for children
primed with 19F-DT formulations (Table 11). Table 12
presents immunogenicity data following a 11Pn-PD
booster dose in toddlers previously primed with 19F-DT
or 19F-PD conjugates compared to a 4th consecutive
dose of Prevnar(r). Given the breakthrough cases
reported after the introduction of Prevnar(r) in the
US, the improved opsonophagocytic activity against
serotype 19F when conjugated to the DT carrier protein
may be an advantage for the candidate vaccine. Table
13 provides ELISA and OPA data for the 19F-DT
conjugate with respect to the cross-reactive serotype
19A. It was found that 19F-DT induces low but
significant OPA activity against 19A. Table 4
Pneumococcal conjugate vaccine formulations used in
clinical studies.Table 5 Specific
activation/couplinq/quenchinq conditions of PS
S.pneumoniae-Prote'm D/TT/DTconiuqates Table 6
Specific activation/couplinq/quenchinq conditions of
PS S.joneumon/ae-Protein D/DTconiuqates for the 11
Pn-PD&Di-001 studyTable 7 Specific
activation/couplinq/quenchinq conditions of PS
S.Dneumoniae-Prote'm D/DTcon u ates for the 11
Pn-PD&Di-007 studTable 8 Percentage of subjects with
19F antibody concentration > 0.20 mg/mL and 19F
antibody Geometric mean antibody concentrations (GMCs
with 95% Cl; mg/mL) one month following 1mg 19F-PD,
3mg 19F-DT or Prevnar (2mg 19F-CRM) primary
vaccination (Total cohort) The composition of the
different formulations is provided in table 4 .Table 9
Percentage of subjects with 19F OPA titer > 1:8 and
19F OPA GMTs one month following primary vaccination
with 1mg 19F-PD, 3mg 19FDT or Prevnar (2mg 19F-CRM)
(Total cohort) r The composition of the different
formulations is provided in Error! Reference source
not found.4. Table 10 Percentage of subjects with 19F
antibody concentration > 0.20 mg/mL and 19F antibody
GMCs (mg/mL) prior to and one month following 23-
valent plain polysaccharide booster in children primed
with 1mg 19FPD, 3mg 19F-DT or Prevnar (2mg 19F-CRM)
(Total cohort) r The composition of the different
formulations is provided in Error! Reference source
not found.4. Table 11 Percentage of subjects with 19F
OPA titer > 1:8 and 19F OPA GMTs prior to and one
month following 23-valent plain polysaccharide booster
in children primed with 1mg 19F-PD, 3mg 19F-DT or
Prevnar (2mg 19F-CRM) (Total cohort)r The composition
of the different formulations is provided in Table 4 .
Table 12 Percentage of subjects with antibody
concentrations > 0.2 mg/mL, OPA> 1:8 and GMCs/GMTs
against 19F pneumococci one month following 11Pn-PD or
Prevnar booster in children primed with 1mg 19F-PD,
3mg 19F-DT or Prevnar (2mg 19F-CRM) (Total cohort) The
composition of the different formulations is provided
in Table 4 . Table 13 Percentage of subjects with
antibody concentrations > 0.2 mg/mL, OPA > 1:8 and
GMCs/GMTs against 19A pneumococci one month following
primary vacci nation with 1mg 19F-PD, 3mg 19F-DT o r
Prevnar (2 mg 19F-CRM) (Total cohort) r The
composition of the different formulations is provided
in Table 4 Example 5 : Adjuvant experiments in
preclinical models: impact on the immunogenicty of
pneumococcal 11-valent polysaccharide conjugates in
elderly Rhesus monkeys To optimize the response
elicited to conjugate pneumococcal vaccines in the
elderly population, GSK formulated an 11-valent
polysaccharide (PS) conjugate vaccine with a novel
adjuvant Adjuvant C - see below.Groups of 5 elderly
Rhesus monkeys (14 to 28 years-old) were immunized
intramuscularly (IM) at days 0 and 28 with 500 ml of
either 11-valent PS conjugates adsorbed onto 315 mg of
AIPO4 or 11-valent PS conjugates admixed with Adjuvant
C. In both vaccine formulations, the 11-valent PS
conjugates were each composed of the following
conjugates PS1-PD, PS3-PD, PS4-PD, PS5-PD, PS7F-PD,
PS9V-PD, PS14- PD, PS18C-PD, PS19F-PD, PS23F-DT and
PS6B-DT. The vaccine used was 1/5 dose of of the human
dose of the vaccine (5 mg of each saccharide per human
dose except for 6B [10 mg]) conjugated according to
Table 6 conditions (Example 4), except 19F was made
according to the following CDAP process conditions:
sized saccharide at 9 mg/ml, PD at 5 mg/ml, an initial
PD/PS ratio of 1.2/1 , a CDAP concentration of 0.75
mg/mg PS, pHa=pHc=pHq 9.0/9.0/9.0 and a coupling time
of 60 min. Anti-PS ELISA IgG levels and
opsono-phagocytosis titres were dosed in sera
collected at day 42. Anti-PS3 memory B cell
frequencies were measured by Elispot from peripheral
blood cells collected at day 42. According to the
results shown here below, Adjuvant C significantly
improved the immunogenicity of 11-valent PS conjugates
versus conjugates with AIPO4 in elderly monkeys. The
novel adjuvant enhanced the IgG responses to PS
(Figure 1) and the opsono-phagocytosis antibody titres
(Table 14). There was also supportive evidence that
the frequency of PS3-specific memory B cells is
increased by the use of Adjuvant C (Figure 2). Table
14, Conjugate immunogenicity in elderly Rhesus monkeys
(post-ll opsonophagocytosis titres) PS1 PS3 PS4 PS5
PS6B PS7F PS9V PS14 PS18C PS19F PS23F 11-valent
Pre-immune <8 5 <8 5 <8 16 <8 <8 <8 <8 <8 AIPO4 day 14
post Il 8 181 64 49 64 4096 42 37 169 64 <64 11 valent
Pre-immune 5 9 <8 5 8 37 <8 <8 <8 <8 <8 Adj-C day 14
post Il 776 1351 891 676 6208 16384 111 161 7132 2048
<64 B Cell Elispot The principle of the assay relies
on the fact that memory B cells mature into plasma
cells in vitro following cultivation with CpG for 5
days. In vitro generated antigen-specific plasma cells
can be easily detected and therefore be enumerated
using the B-cell elispot assay. The number of specific
plasma cells mirrors the frequency of memory B cells
at the onset of the culture. Briefly, in vitro
generated plasma cells are incubated in culture plates
coated with antigen. Antigen-specific plasma cells
form antibody/antigen spots, which are detected by
conventional immuno-enzymatic procedure and enumerated
as memory B cells.In the present study,
Polysaccharides have been used to coat culture plates
in order to enumerate respective memory B cells.
Results are expressed as a frequency of PS specific
memory B cells within a million of memory B cells. The
study shows that Adjuvant C may be able to alleviate
the known problem of PS3 boostability (see 5th
International Symposium on Pneumococci and
Pneumococcal Diseases, April 2-6 2006, Alice Springs,
Central Australia. Specificities of immune responses
against a serotype 3 pneumococcal conjugate. Schuerman
L, Prymula R, Poolman J. Abstract book p 245,
PO10.06). Example 6, Effectiveness of detoxified
Pneumolysin (dPly) as a protein carrier to enhance the
immunogenicity of PS 19F in young Balb/c mice Groups
of 40 female Balb/c mice (4-weeks old) were immunized
IM at days 0, 14 and 28 with 50 ml of either 4-valent
plain PS or 4-valent dPly-conjugated PS, both admixed
with Adjuvant C. Both vaccine formulations were
composed of 0.1 mg (quantity of saccharide) of each of
the following PS: PS8, PS12F, PS19F and PS22F. Anti-PS
ELISA IgG levels were dosed in sera collected at day
42. The anti-PS19F response, shown as an example in
Figure 3, was strongly enhanced in mice given 4-valent
dPly conjugates compared to mice immunized with the
plain PS. The same improvement was observed for the
anti-PS8, 12F and 22F IgG responses (data not shown).
Example 7, Effectiveness of Pneumococcal Histidine
Triad Protein D (PhtD) as a protein carrier to enhance
the immunogenicity of PS 22F in young Balb/c mice
Groups of 40 female Balb/c mice (4-weeks old) were
immunized IM at days 0, 14 and 28 with 50 ml of either
4-valent plain PS or 4-valent PhtD-conjugated PS, both
admixed with Adjuvant C. Both vaccine formulations
were composed of 0.1 mg (quantity of saccharide) of
each of the following PS: PS8, PS12F, PS19F and PS22F.
Anti-PS ELISA IgG levels were dosed in sera collected
at day 42. The anti-PS22F response, shown as an
example in Figure 4, was strongly enhanced in mice
given 4-valent PhtD conjugates compared to mice
immunized with the plain PS. The same improvement was
observed for the anti-PS8, 12F and 19F IgG responses
(data not shown). Example 8, Immunogenicity in elderly
C57BI mice of 13-valent PS conjugates containing
19A-dPly and 22F-PhtDGroups of 30 old C57BI mice
(>69-weeks old) were immunized IM at days 0, 14 and 28
with 50 ml of either 11-valent PS conjugates or
13-valent PS conjugates, both admixed with Adjuvant C
(see below). The 11-valent vaccine formulation was
composed of 0.1 mg saccharide of each of the following
conjugates: PS1-PD, PS3-PD, PS4-PD, PS5-PD, PS6B-PD,
PS7F-PD, PS9VPD, PS14-PD, PS18C-TT, PS19F-DT and
PS23F-PD (see Table 1 and comment on 11 valent vaccine
discussed under Table 2). The 13-valent vaccine
formulation contained in addition 0.1 mg of PS19A-dPly
and PS22F-PhtD conjugates (see Table 1 and comment on
13 valent vaccine discussed under Table 2 [using
directly-conjugated 22F]). In group 2 and 4 the
pneumolysin carrier was detoxified with GMBS
treatment, in group 3 and 5 it was done with
formaldehyde (methods described in WO 04/81515). In
groups 2 and 3 PhtD was used to conjugate PS 22F, in
Groups 4 and 5 a PhtD_E fusion (the construct VP147
from WO 03/054007) was used. In group 6 19A was
conjugated to diphtheria toxoid and 22F to protein D.
Anti-PS19A and 22F ELISA IgG levels were assessed in
individual sera collected at day 42 using the
following procedure.. The ELISA IgG response generated
to the other PS was measured in pooled sera. Mouse
serology procedures: The anti-PS19A ELISA IgG levels
were assessed in sera collected at day 42 using the
procedure described here below: Microplates were
coated for 2 hours at 37C with purified pneumococcal
PS type 19A (10 mg/ml) in PBS buffer. Plates were
washed four times with NaCI 0.9% mM-Tween 20 0.05%.
Sera were incubated for 1 hour at 37C with 50 mg/ml of
CPS (VA/) in PBS 0.05 % Tween 20. Sera were added to
the microwells and serially diluted (two-fold dilution
step) in PBS-BSA 0.05% Tween 0.05%. Plates were
incubated under agitation for 30 minutes at room
temperature. Plates were washed as above and an
anti-mouse IgG- peroxidase conjugate (diluted 1/2500)
was added and plates were incubated for 30 minutes at
RT. After washing, the substrate (4 mg of OPDA in 10
ml of citrate 0.1 M pH 4.5 and 5 ml of H2O2) was added
to each well for 15 minutes. The reaction was stopped
by addition of HCI 1N. Absorbance was read at 490-620
nm using a spectrophotometer. The color developed is
directly proportional to the amount of antibody
present in the serum. The level of the anti-PS19A IgG
present in the sera samples is determined by
comparison to the reference curve and expressed in
mg/ml. A reference curve was generated for each plate
from ELISA results for known amount of serum added.
The anti-PS22F ELISA IgG levels were assessed in sera
collected at day 42 using the procedure described here
below:Microplates were coated for 2 hours at 37C with
purified pneumococcal PS type 22F (10 mg/ml) in PBS
buffer. Plates were washed four times with NaCI 0.9%
mM-Tween 20 0.05%. Sera were incubated for 1 hour at
37C with 50 mg/ml of CPS (VA/) in PBS 0.05 % Tween 20.
Sera were added to the microwells and serially diluted
(two-fold dilution step) 5 in PBS-BSA 0.05% Tween
0.05%. Plates were incubated under agitation for 30
minutes at room temperature. Plates were washed as
above and an anti-mouse IgG antibodies peroxidase
conjugate (diluted 1/2500) was added and plates were
incubated for 30 minutes at RT. After washing, the
substrate (4 mg of OPDA in 10 ml of citrate 0.1 M pH
4.5 and 5 ml of H2O2) was added to each well for 15
minutes. The reaction was stopped by 0 addition of HCI
1N. Absorbance was read at 490-620 nm using a
spectrophotometer. The color developed is directly
proportional to the amount of antibody present in the
serum. The level of the anti-PS22F IgG present in the
unknown sera is determined by comparison to the
reference curve serum added on each plate and
expressed in mg/ml. The immune responses directed
against all other serotypes were realized according to
the 5 same procedures except that the sera of mice
were pooled. 19A-dPly and 22F-PhtD administered within
the 13-valent conjugate vaccine formulation were shown
immunogenic in old C57BI mice (Table 15). The immune
response induced against other PS was not negatively
impacted in mice given the 13-valent formulation 0
compared to those immunized with the 11-valent
formulation. Table 15, PS immunogenicity in old C57BI
mice (post-Ill IgG levels)NR - no experimental result
determined Mouse OPA procedure: Serum samples were
heated for 45 min at 56 0C to inactivate any remaining
endogenous complement. Twenty-five microlitres
aliquots of each 1:2 diluted serum sample was two fold
serially diluted in 25 ml OPA buffer (HBSS-14.4%
inactivated FBS) per well of a 96- well round bottom
microtitre plate. Subsequently, 25 ml of a mixture of
activated HL-60 cells ( 1 x 107 cells/ml), freshly
thawed pneumococcal working seed and freshly thawed
baby rabbit complement in an e.g. 4/2/1 ratio (v/v/v)
were added to the diluted sera to yield a final volume
of 50 ml . The assay plate was incubated for 2 h at 37
0C with orbital shaking (210 rpm) to promote the
phagocytic process. The reaction was stopped by laying
the microplate on ice for at least 1 min. A 20 ml
aliquot of each well of the plate was then transferred
into the corresponding well of a 96-well flat bottom
microplate and 50 ml of Todd-Hewitt Broth-0.9% agar
was added to each well. After overnight incubation at
37 0Cand 5% CO2, pneumococcal colonies appearing in
the agar were counted using an automated image
analysis system (KS 400, Zeiss, Oberkochen, Germany).
Eight wells without serum sample were used as
bacterial controls to determine the number of
pneumococci per well. The mean number of CFU of the
control wells was determined and used for the
calculation of the killing activity for each serum
sample. The OPA titre for the serum samples was
determined by the reciprocal dilution of serum able to
facilitate 50% killing of the pneumococci. The
opsonophagocytic titre was calculated by using a 4-
parameter curve fit analysis. The results of
opsono-phagocytosis assays are shown in Figures 13 and
14. Example 9, lmmunogenicity in young Balb/c mice of
13-valent PS conjugates containing 19A-dPly and
22F-PhtD Groups of 30 young Balb/c mice (4-weeks old)
were immunized IM at days 0, 14 and 28 with 50 ml of
either 11-valent PS conjugates or 13-valent PS
conjugates, both admixed with Adjuvant C (see below).
The 11-valent vaccine formulation was composed of 0.1
mg saccharide of each of the following conjugates:
PS1-PD, PS3-PD, PS4-PD, PS5-PD, PS6B-PD, PS7F-PD,
PS9VPD, PS14-PD, PS18C-TT, PS19F-DT and PS23F-PD (see
Table 1 and comment on 11 valent vaccine discussed
under Table 2). The 13-valent vaccine formulation
contained in addition 0.1 mg of PS19A-dPly and
PS22F-PhtD conjugates (see Table 1 and comment on 13
valent vaccine discussed under Table 2 [using
directly-conjugated 22F]). In group 2 and 4 the
pneumolysin carrier was detoxified with GMBS
treatment, in group 3 and 5 it was done with
formaldehyde (methods described in WO 04/81515). In
groups 2 and 3 



PhtD was used to conjugate PS 22F, in Groups 4 and 5 a
PhtD_E fusion (the construct VP147 from WO 03/054007)
was used. In group 6 19A was conjugated to diphtheria
toxoid and 22F to protein D. Anti-PS19A and 22F ELISA
IgG levels were dosed in individual sera collected at
day 42. The ELISA IgG response generated to the other
PS was measured in pooled sera. 19A-dPly and 22F-PhtD
administered within the 13-valent conjugate vaccine
formulation were shown immunogenic in young Balb/c
mice (Table 16). The immune response induced against
other PS was not negatively impacted in mice given the
13-valent formulation compared to those immunized with
the 11-valent formulation. ELISAa were carried out as
described in example 8. Table 16, PS immunogenicity in
young Balb/c mice (post-Ill IgG levels) BaIbC
miceKallikrein 7 modulators Field of the Invention The
present invention relates to the crystal structure of
the serine protease kallikrein 7 and to the use of
this crystal structure in drug discovery. The present
invention also relates to compounds binding
specifically to this active site of kallikrein 7.
Background of the Invention Kallikrein 7 is a S 1
serine protease of the kallikrein gene family
displaying a chymotrypsin like activity. Human
kallikrein 7 (hK7, KLK7 or stratum corneum
chymotryptic enzyme (SCCE), Swissprot P49862) is
mainly expressed in the skin and appears to play an
important role in skin physiology ( 1, 2, 3). hK7 is
involved in the degradation of the intercellular
cohesive structure in cornified squamous epithelia in
the process of desquamation. The desquamation process
is well regulated and delicately balanced with the ofe
novo production of corneocytes to maintain a constant
thickness of the stratum corneum. In this regard, hK7
is reported to be able to cleave the corneodesmosomal
proteins corneodesmosin and desmocollin 1 (4, 5, 6).
In addition, recently it has been shown that the two
lipid processing enzymes b-glucocerebrosidase and
acidic sphingomyelinase can be degraded by hK7 (7).
Both lipid processing enzymes are co-secreted with
their substrates glucosylceramides and sphingomyelin
and process these polar lipid precursors into their
more non-polar products e.g. ceramides, which are
subsequently incorporated into the extracellular
lamellar membranes. The lamellar membrane architecture
is critical for a functional skin barrier. Finally,
hK7 has been shown to activate the pro-inflammatory
cytokine Pro-interleukin-1 b (IL-1 b) (8) and to
(in)activate cathelicidines (hCAP18) which regulate an
important defense mechanism to prevent infections
against a wide variety of microbial pathogens (34).
Recent studies link an increased activity of hK7 to
inflammatory skin diseases like atopic dermatitis,
psoriasis or Netherton's syndrome. An increased hK7
activity might lead to an uncontrolled degradation of
corneodesmosomes resulting in a miss-regulated
desquamation,an enhanced degradation of lipid
processing enzymes resulting in a disturbed lamellar
membrane architecture or an uncontrolled
(in)activation of the pro-inflammatory cytokine IL- 1b
or the cathilicidin hCAP18. The net result could lead
to an impaired skin barrier function and inflammation
(see also WO-A-2004/108139). The hK7 activity is
controlled on several levels. Various factors might be
responsible for an increased hK7 activity in
inflammatory skin diseases. Firstly, the amount of
protease being expressed might be influenced by
genetic factors. Such a genetic link, a polymorphism
in the 3'-UTR in the hK7 gene, was recently described
(9). The authors hypothesis that the described 4 base
pair insertion in the 3'-UTR of the kallikrein 7 gene
stabilizes the hK7 mRNA and results in an
overexpression of hK7. Secondly, since hK7 is secreted
via lamellar bodies to the stratum corneum
extracellular space as zymogen and it is not able to
autoactivate, it needs to be activated by another
protease e.g. kallikrein 5 (5). Uncontrolled activity
of such an activating enzyme might result in an
overactivation of hK7. Thirdly, activated hK7 can be
inhibited by natural inhibitors like LEKTI, ALP or
elafin (10, 11) . The decreased expression or the lack
of such inhibitors might result in an enhanced
activity of hK7. Recently it was found, that mutations
in the spink gene, coding for LEKTI, are causative for
Netherton's syndrome (12) and a single point mutation
in the gene is linked to atopic dermatitis (13, 14).
Finally, another level of controlling the activity of
hK7 is the pH. hK7 has a neutral to slightly alkaline
pH optimum (2) and there is a pH gradient from neutral
to acidic from the innermost to the outermost layers
in the skin. Environmental factors like soap might
result in a pH increase in the outermost layers of the
stratum corneum towards the pH optimum of hK7 thereby
increasing the hK7 activity. The hypothesis that an
increased activity of hK7 is linked to inflammatory
skin diseases is supported by the following studies:
Firstly, Netherton's syndrome patients show a
phenotype dependent increase in serine protease
activity, a decrease in corneodesmosomes, a decrease
in the lipid processing enzymes b-glucocerebrosidase
and acidic sphingomyelinase, and an impaired barrier
function (15, 16). Secondly, a transgenic mice
overexpressing human kallikrein 7 shows a skin
phenotype similar to that found in patients with
atopic dermatitis (17, 18, 19). Thirdly, in the skin
of atopic dermatitis and psoriasis patients elevated
levels of hK7 were described (17, 20).Therefore, hK7
is considered to be a potential target for the
treatment of inflammatory skin diseases like atopic
dermatitis, psoriasis or Netherton's syndrome and
there is a need for specific modulators (agonists or
inhibitors) thereof. In order to fulfill this need,
the present inventors have developed methods for
cloning, expression, purification and crystallization
of hK7, and have been able to obtain for the first
time the structure of human kallikrein 7 at a very
high resolution. This structure of human kallikrein 7
at a very high resolution has allowed for the
identification of the active site of the enzyme, and
compounds binding specifically to said active site of
kallikrein 7 . Summary of the Invention In order to
fulfill the needs identified herein-above, the present
inventors have developed methods for cloning,
expression, purification and crystallization of hK7,
and have been able to obtain for the first time the
structure of human kallikrein 7 at a very high
resolution. The obtained structure of human kallikrein
7 at a very high resolution has allowed to identify
the active site of the enzyme and compounds binding
specifically to said active site of kallikrein 7. The
present inventors have furthermore been able to
confirm that these compounds have a modulatory effect
on kallikrein 7. The present invention thus pertains
to a crystal of human kallikrein 7 comprising the
binding pocket having a three-dimensional structure
characterized by the structure coordinates of Table 3
below. This crystal can also comprise a
co-crystallised ligand. The present invention also
pertains to a computer readable medium comprising data
storage material encoded with computer readable data
wherein said data comprises the structure coordinates
of a crystal according to the invention, and to the
use of this crystal for the generation of crystal
structure data. Another embodiment of the present
invention is a method of identifying a ligand that
binds to kallikrein 7, this method comprising the
steps of (i) using the three dimensional structure
data generated according to the invention to select
and/or design a potential ligand thatbinds to
kallikrein 7, and (ii) identifying among the potential
ligand selected in step (i), those ligands that bind
to kallikrein 7 in an in vitro, in vivo or cell-based
assay. Yet another embodiment of the present invention
relates to a modulator of kallikrein 7 characterised
in that it binds in the binding pocket having a
three-dimensional structure characterized by the
structure coordinates of Table 3. This modulator of
kallikrein 7 can be a compound of formula wherein R1
is hydrogen, cyano, (Ci.8)alkyl, (C2.8)alkenyl,
(C2-8)alkynyl, halogen, (C^alkylamino,
(C1.8)alkylamino(C 1-8)alkyl, (C1-8)alkoxy,
halo(C1.8)alkyl, X is CH=CH, NH, N=CH, O or S, Y is a
group of formula wherein - the N-containing ring
system is optionally annelated with (C3 8)cycloalkyl,
(C6.18)aryl or heterocyclyl having 5 to 6 ring members
and 1 to 4 heteroatoms selected from N, O, S, - n is
1, 2 or 3, - R2 is - (Ci -8)alkyl, (C^alkylamino,
(C1-8)alkylamino(C 1_8)alkyl, di(C 1_8)alkylamino(C
1.8)alkyl, halo(C1-8)alkyl, (C1-8)alkoxy, or -
(CH2)m-Z, wherein Z is unsubstituted or substituted
(C3.8)cycloalkyl, (C6.i 8)aryl or heterocyclyl having
5 to 6 ring members and 1 to 4 heteroatoms selected
from N, O, S and m is 0, 1 or 2, - R3 is hydrogen,
(C1-8)alkyl, (Ci-8)alkoxy, (C6-i 8)aryl or
heterocyclyl having 5 to 6 ring members and 1 to 4
heteroatoms selected from N, O, S. In particular, this
modulator can be a compound, whereinRi is hydrogen,
ethynyl, chloro or bromo, X is CH=CH or S, Y is a
group of formula (II), wherein - the N-containing ring
system is optionally annelated with cyclopropyl,
cyclopentyl or phenyl, - n is 1or 2, - R2 is (Ci
-8)alkyl, (Ci -4)alkylamino, di(C1-4)alkylamino(C
1.4)alkyl, (Ci-4)alkoxy, (C1.4)alkoxy(C 1-4)alkyl or a
group (CH2)m-Z, wherein Z is unsubstituted cyclohexyl,
unsubstituted phenyl, phenyl substituted by (Ci
-4)alkoxy, phenyl substituted by heterocyclyl having 6
ring members and 1 or 2 heteroatoms selected from N,
O, or unsubstituted or substituted heterocyclyl having
6 ring members and 1 or 2 heteroatoms selected from N,
O; - m is 1 or 2 , - R3 is hydrogen or (C^alkoxy. In
another embodiment of such a modulator, Y can be a
group of formula (II), wherein - the N-containing ring
system is optionally annelated with cyclopropyl,
cyclopentyl or phenyl, - R2 is methyl,
dimethylaminoethyl, methoxyethyl, or a group (CH2)m-Z,
wherein Z is unsubstituted cyclohexyl, unsubstituted
phenyl, phenyl substituted by methoxy, piperazinyl or
morpholinyl; pyridinyl, piperidinyl,
tetrahydrofuranyl, unsubstituted piperazinyl or
piperazinyl substituted by methyl or phenyl, and m, n,
R1, R3 and X are as defined above. The compounds of
the invention can be in the form of a salt and/or for
use as a pharmaceutical. The present invention hence
also relates to a pharmaceutical composition
comprising a compound as described herein-above in
association with at least one pharmaceutical
excipient, and to a method of treating disorders
mediated by kallikrein-7 activity, which treatment
comprises administering to a subject in need of such
treatment an effective amount of a compound of the
invention. According to the present invention, a
disorder which is mediated by kallikrein-7 activity
can be selected from the group consisting of
inflammatory and/or hyperpoliferative and pruritic
skin diseases such as keloids, hypertrophic scars,
acne, atopic dermatitis, psoriasis, pustularpsoriasis,
rosacea, Netherton's syndrome or other pruritic
dermatoses such as prurigo nodularis, unspecified itch
of the elderly as well as other diseases with
epithelial barrier dysfunction such as aged skin,
inflammatory bowel disease and Crohn ' s disease, as
well as pancreatitis, or of cancer, in particular
ovarian cancer. Detailed Description of the Invention
List of abbreviations Abbreviation Description DMSO
dimethylsulfoxide hK7 human kallikrein 7 UTR
untranslated region LEKTI lympho-epithelial Kazal-type
related inhibitor Spink5 serine protease inhibitor
Kazal-type 5 ALP antileukoprotease HPLC high
performance liquid chromatography GIuHCI glucosamine
hydrochloride pro-hK7 pro-human kallikrein 7 PEG
polyethylene glycol SDS sodium dodecyl sulfate Tris
tris-(hydroxymethyl)-amino methane IPTG isopropyl-
b-D-thiogalactoside GSH Glutathion or
g-L-Glutamyl-L-cysteinylglycin GSSH oxidized form of
glutathion EDTA ethylenediaminetetraacitic acid DMSO
dimethylsulfoxide HCI hydrochloric acid SLS Swiss
Light Source a .u. asymmetric unit DTT
D,L-dithiothreitolKallikrein 7 is a S 1 serine
protease of the kallikrein gene family displaying a
chymotrypsin like activity. Human kallikrein 7 (hK7,
KLK7 or stratum corneum chymotryptic enzyme (SCCE),
Swissprot P49862) plays an important role in skin
physiology ( 1, 2, 3). The present invention provides
a crystal of human kallikrein 7 comprising the binding
pocket having a three-dimensional structure
characterized by the structure coordinates of Table 3
below. The present invention also provides to a
computer readable medium comprising data storage
material encoded with computer readable data wherein
said data comprises the structure coordinates of a
crystal according to the invention, and the use of
this crystal for the generation of crystal structure
data. Moreover, the present invention provides a
method of identifying a ligand that binds to
kallikrein 7, this method comprising the steps of (i)
using the three dimensional structure data generated
according to the invention to select and/or design a
potential ligand that binds to kallikrein 7, and (ii)
identifying among the potential ligand selected in
step (i), those ligands that bind to kallikrein 7 in
an in vitro, in vivo or cellbased assay. Modulator of
kallikrein 7 according to the present invention are
characterised in that it binds in the binding pocket
having a three-dimensional structure characterized by
the structure coordinates of Table 3 and can be a
compound of formula wherein R1 is hydrogen, cyano,
(Ci_8)alkyl, (C2-8)alkenyl, (C2-8)alkynyl, halogen,
(C^alkylamino, (Ci.8)alkylamino(C 1-8)alkyl,
(C1-8)alkoxy, halo(Ci. 8)alkyl, X is CH=CH, NH, N=CH,
O or S, Y is a group of formula wherein - the
N-containing ring system is optionally annelated with
(C3_8)cycloalkyl, (C6-i 8)aryl or heterocyclyl having
5 to 6 ring members and 1 to 4 heteroatoms selected
from N, O, S, - n is 1, 2 or 3 ,- R2 is - (C1-8
)alkyl, (C1-8)alkylamino, (C1-8)alkylamino(Ci-
8)alkyl, halo(C 1 8)alkyl, (Ci. 8)alkoxy, (C1
S)BIkOXy(C1 8)BIkYl, or - (CH2)m-Z, wherein Z is
unsubstituted or substituted (C3 8)cycloalkyl,
(C6-18)aryl or heterocyclyl having 5 to 6 ring members
and 1 to 4 heteroatoms selected from N, O, S and m is
0 , 1 or 2, - R3 is hydrogen, (C1.8)alkyl, (d.
8)alkoxy, (C6-18 )aryl or heterocyclyl having 5 to 6
ring members and 1 to 4 heteroatoms selected from N,
O, S. The crystals according to the invention
preferably belong to the orthorhombic space group P
(triclinic). The crystals have 1 molecule per
asymmetric unit. 



Depending on the conditions used for crystallization,
the parameters characterising the unit cell may vary
with a limited range, at least within the range of the
resolution. The resolution of the X-ray
crystallography is typically < 5 Angstroms and by
means of the purification method described therein, it
is possible to provide crystals of such high internal
order that a resolution of < 2A can be achieved.. The
term "unit cell" refers to the basic shape block. The
entire volume of a crystal may be constructed by
regular assembly of such blocks. Each unit cell
comprises a complete representation of the unit of
pattern, the repetition of which builds up the
crystal. The term "space group" according to the
invention refers to the arrangement of symmetry
elements of a crystal. The term "structure
coordinates" or "atomic coordinates" refers to
mathematical coordinates derived from the mathematical
equations related to the pattern obtained on
diffraction of a monochromatic beam of X-rays by the
atoms (scattering centers) of a crystal comprising
hK7. The diffraction data are used to calculate an
electron density map of the repeating unit of the
crystal. The electron density maps are used to
establish the positions of the individual atoms within
the unit cell of the crystal. The structure
coordinates of hK7 can be found in Table 3 .A
"fragment" of Kallikrein 7 comprises more than 50%
consecutive amino acids of the sequence of the
Kallikrein 7. As used herein, a "homologue" of that
sequence shares at least 70% identity, preferably 80%
identity, more preferably 90%, and even more
preferably 95% identity with the corresponding
sequence when performing optimal alignment. Optimal
alignment of sequences for determining a comparison
window may be conducted by the local homology
algorithm of Smith and Waterman (J. Theor. Biol., 9 1
(2) pgs. 370-380 (1981), by the homology alignment
algorithm of Needleman and Wunsch, J. Miol. Biol.,
48(3) pgs. 443-453 (1972), by the search for
similarity via the method of Pearson and Lipman, PNAS,
USA, 85(5) pgs. 2444-2448 (1988) or by computerized
implementations of these algorithms (GAP, BESTFIT,
FASTA and TFASTA in the Wisconsin Genetics Software
Package Release 7.0, Genetic Computer Group, 575,
Science Drive, Madison, Wisconsin). The best alignment
(i.e., resulting in the highest percentage of identity
over the comparison window) generated by the various
methods is selected for determining percentage
identity. The terms "ligand" or "modulator", which are
used interchangeably herein, refers to a molecule or
group of molecules that bind to one or more specific
sites of Kallikrein 7. A ligand according to the
invention can be an agonist or an antagonist. In
addition, ligands according to the invention are
preferably low molecular weight molecules. The term
"low molecular weight molecules" according to the
invention refers to preferably organic compounds
generally having a molecular weight less than about
1000, more preferably less than about 500. More
preferably, said ligand inhibits kallikrein 7
biological activity. A compound is considered as an
kallikrein 7 inhibitor if it has an IC50 ranging from
0.001 nM to 1.0 mM. Preferred modulators are organic
compounds, e.g. 1,2-dicarboxylic acid amides of an
Ncontaining ring system, such as e.g. pyrrolidine,
e.g. which are antagonists of Kallikrein-7 activity.
In one aspect the present invention is a compound of
formulawherein R1 is hydrogen, cyano, alkyl, alkenyl,
alkynyl, halogen, alkylamino, alkylaminoalkyl, alkoxy,
haloalkyl, X is CH=CH, NH, N=CH, O or S, Y is a group
of formula wherein - the N-containing ring system is
optionally annelated with cycloalkyl, aryl or
heterocyclyl having 5 to 6 ring members and 1 to 4
heteroatoms selected from N, O, S, - n is 1, 2 or 3 ,
- R2 is - alkyl, alkylamino, alkylaminoalkyl,
dialkylaminoalkyl, haloalkyl, alkoxy, alkoxyalkyl, or
- (CH2)m-Z, wherein Z is unsubstituted or substituted
cycloalkyl, aryl or heterocyclyl having 5 to 6 ring
members and 1 to 4 heteroatoms selected from N, O, S
and m is 0, 1 or 2, - R3 is hydrogen, alkyl, alkoxy,
aryl or heterocyclyl having 5 to 6 ring members and 1
to 4 heteroatoms selected from N, O, S. Any group
(substituent) defined herein may comprise 1 to 18
carbon atoms, for example - alkyl e.g. includes
(C1-12)alkyl, such as (C1-4)alkyl, e.g. methyl, ethyl,
propyl, isopropyl, n-butyl, tert-butyl, sec-butyl,
n-pentyl, neopentyl, n-hexyl; alkenyl e.g. includes
(C2-12)alkenyl, such as ethenyl, propenyl, butenyl,
1-methyl-2- buten-1- yl, alkadienes and the like;
alkynyl e.g. includes (C2-12)alkynyl, such as ethynyl;
cycloalkyl e.g. includes (C3-12)cycloalkyl, such as
cyclopropyl, cyclobutyl, cyclopentyl,cyclohexyl;
alkoxy e.g. includes (C1-12)alkoxy, such as methoxy,
ethoxy; aryl includes (C6-18)aryl, e.g. phenyl,
naphtyl; aliphatic heterocyclyl and armoatic
heterocyclyl; heterocyclyl having 1 to 4 heteroatoms
selected from N, O, S; such as heterocyclyl having 1
to 2 heteroatoms selected from N, O, e.g. including
pyridinyl, e.g. pyridin-3-yl, pyridin-4-yl;
piperidinyl, e.g. piperidin-4-yl; piperazinyl, e.g.
piperazin-1-yl; morpholinyl, e.g. morpholin-4-yl;
tetrahydrofuranyl, e.g. tetrahydrofuran-2-yl; halogen
includes F, Cl, Br, I, such as chloro, bromo; Any
group defined herein may be unsubstituted or
substituted, e.g. one or morefold. Substituents
include e.g. methyl, methoxy, ethynyl, chloro, bromo.
Alkyl, alkenyl, alkynyl, aryl and heterocyclyl include
unsubstituted or substituted alkyl, aryl or
heterocyclyl, e.g. substituted by groups which are
conventional in organic chemistry. In one aspect the
present invention is a compound of formula (I) as
defined above, wherein R1 is hydrogen, cyano, (Ci
-8)alkyl, (C2-8)alkenyl, (C2-d)alkynyl or halogen X is
CH=CH, NH, N=CH, O or S, Y is a group of formula
wherein - the N-containing ring system is optionally
annelated with (C3_8)cycloalkyl, (C6-i 8)aryl or
heterocyclyl having 5 to 6 ring members and 1 to 2
heteroatoms selected from N, O, S, - n is 1, 2 or 3, -
R2 is - (C1-8)alkyl, (d^alkylamino,
(C1-8)alkylamino(Ci- 8)alkyl,
di(C1.8)alkylamino(Ci_8)alkyl, (C1-8)alkoxy, (Ci
-8)alkoxy(C 1-8)alkyl, or- (CH2)m-Z, wherein Z is
unsubstituted or substituted (C3.8)cycloalkyl,
(C6-18)aryl or heterocyclyl having 5 to 6 ring members
and 1 to 2 heteroatoms selected from N, O, S and m is
1 or 2, - R3 is hydrogen, (C1_8)alkyl or (d -8)alkoxy.
In one aspect the present invention is a compound of
formula (I), wherein R1 is hydrogen, ethynyl, chloro
or bromo, X is CH=CH or S, Y is a group of formula
(II), wherein - the N-containing ring system is
optionally annelated with cyclopropyl, cyclopentyl or
phenyl, - n is 1or 2 , - R2 is (Ci-8)alkyl,
(C1-4)alkylamino, di(C1-4)alkylamino(Ci- 4)alkyl,
(C1-^aIkOXy, (C1-4)alkoxy(C 1-4)alkyl or a group
(CH2)m-Z, wherein Z is unsubstituted cyclohexyl,
unsubstituted phenyl, phenyl substituted by
(C1-4)alkoxy, phenyl substituted by heterocyclyl
having 6 ring members and 1 or 2 heteroatoms selected
from N, O, or unsubstituted or substituted
heterocyclyl having 6 ring members and 1 or 2
heteroatoms selected from N, O; - m is 1 or 2, - R3 is
hydrogen or (C1-4)alkoxy. In one aspect the present
invention is a compound of formula (I) and Y is a
group of formula (II), wherein - the N-containing ring
system is optionally annelated with cyclopropyl,
cyclopentyl or phenyl, - R2 is methyl,
dimethylaminoethyl, methoxyethyl, or a group (CH2)m-Z,
wherein Z is unsubstituted cyclohexyl, unsubstituted
phenyl, phenyl substituted by methoxy, piperazinyl or
morpholinyl; pyridinyl, piperidinyl,
tetrahydrofuranyl, unsubstituted piperazinyl or
piperazinyl substituted by methyl or phenyl, and m, n
, R1, R3 and X are as defined above. In one aspect the
present invention is a compound of formula (I),
whereinX is CH=CH, R1 is ethynyl or chloro, Y is a
group of formula (II), wherein n is 1, R3 is hydrogen,
R2 is methyl, methoxyethyl, dimethylaminoethyl,
pyridin-3-ylmethyl, pyridin-4-ylmethyl,
pyridin-3-yl-ethyl, pyridin-4-yl-ethy!,
6-methoxy-pyridin-3-ylmethyl,
(4-methoxy-phenyl)-ethyl, (4-methyl-piperazin-1
-yl)-ethyl, (4-benzyl-piperazin-1 -yl)-ethyl,
4-(4-methyl-piperazin-1 -yl)- benzyl,
1-methyl-piperidin-4-ylmethyl,
2-(4-morpholin-4-ylmethyl)-benzyl. In one aspect the
present invention is a compound of formula (I),
wherein X is CH=CH, Ri is hydrogen, Y is a group of
formula (II), wherein The N-containing ring system is
optionally annelated with phenyl, R3 is hydrogen or
phenyl, n is 1 or 2, R2 is benzyl, phenethyl,
cyclohexylmethyl, (4-methoxy-phenyl)-ethyl,
3-methyl-butyl, tetrahydrofuran-2-ylmethyl. In one
aspect the present invention is a compound of formula
(I), wherein X is CH=CH, R1 is ethynyl, Y is a group
of formula (II), wherein The N-containing ring system
is optionally annelated with cyclopropyl, cyclopentyl,
phenyl, R3 is hydrogen, n is 1, R2 is
pyridin-3-ylmethyl. In one aspect the present
invention is a compound of formula (I), wherein X is
CH=CH R1 is ethynyl, Y is a group of formula (II),
wherein R3 is methoxy,n is 1, R2 is
pyridin-3-ylmethyl. In one aspect the present
invention is a compound of formula (I), wherein X is
CH=CH Ri is ethynyl, Y is a group of formula (II),
wherein R3 is hydrogen, n is 2, R2 is
pyridin-3-ylmethyl. In one aspect the present
invention is a compound of formula (I), wherein X is S
R1 is chloro or bromo, Y is a group of formula (II),
wherein R3 is hydrogen, n is 1, R2 is
(4-methoxy-phenyl)-ethyl. In a compound of formula I
each single defined substitutent may be a preferred
substituent, e.g. independently of each other
substitutent defined. In another aspect the present
invention provides a compound of formula I , selected
from the group consisting of - (S)-Pyrrolidine-1
,2-dicarboxylic acid
1-[(7-ethynyl-naphthalen-1-ylmethyl)-amide] 2-[(2-
pyridin-3-yl-ethyl)-amide], - (S)-Pyrrolidine-1
,2-dicarboxylic acid 2-[(2-dimethylamino-ethyl)-amide]
1-[(7-ethynylnaphthalen- 1 -ylmethyl)-amide], -
(S)-Pyrrolidine-1 ,2-dicarboxylic acid
1-[(7-ethynyl-naphthalen-1-ylmethyl)-amide] 2-[(2-
pyrid in-4-yl-ethyl )-amide] , - (S)-Pyrrolidine-1
,2-dicarboxylic acid
1-[(7-ethynyl-naphthalen-1-ylmethyl)-amide] 2-[(6-
methoxy-pyridin-3-ylmethyl)-amide], -
(S)-Pyrrolidine-1 ,2-dicarboxylic acid
1-[(7-ethynyl-naphthalen-1-ylmethyl)-amide] 2-[(1-
methyl-piperidin-4-ylmethyl)-amide],-
(S)-Pyrrolidine-1 ,2-dicarboxylic acid
1-[(7-ethynyl-naphthalen-1-ylmethyl)-amide] 2-[4-(4-
methyl-piperazin-1-yl)-benzylamide], -
(S)-Pyrrolidine-1 ,2-dicarboxylic acid
1-[(7-ethynyl-naphthalen-1-ylmethyl)-amide] 2-(4-
morpholin-4-ylmethyl-benzylamide), - (S)-Pyrrolidine-1
,2-dicarboxylic acid
1-[(7-ethynyl-naphthalen-1-ylmethyl)-amide] 2-
methylamide, - (S)-Pyrrolidine-1 ,2-dicarboxylic acid
2-{[2-(4-benzyl-piperazin-1-yl)-ethyl]-amide} 1-[(7-
ethynyl-naphthalen-1-ylmethyl)-amide], -
(S)-Pyrrolidine-1 ,2-dicarboxylic acid
1-[(7-ethynyl-naphthalen-1-ylmethyl)-amide] 2-[(2-
methoxy-ethyl)-amide], - (S)-Pyrrolidine-1
,2-dicarboxylic acid
1-[(7-ethynyl-naphthalen-1-ylmethyl)-amide]
2-[(pyridin- 3-ylmethyl)-amide], - (S)-Pyrrolidine-1
,2-dicarboxylic acid
1-[(7-ethynyl-naphthalen-1-ylmethyl)-amide]
2-[(pyridin- 4-ylmethyl)-amide], - (S)-Pyrrolidine-1
,2-dicarboxylic acid
1-[(7-ethynyl-naphthalen-1-ylmethyl)-amide] 2-{[2-(4-
methyl-piperazin-1-yl)-ethyl]-amide}, -
(S)-Pyrrolidine-1 ,2-dicarboxylic acid
1-[(6-chloro-naphthalen-1-ylmethyl)-amide] 2-{[2-(4-
methoxy-phenyl)-ethyl]-amide}, - (S)-Pyrrolidine-1
,2-dicarboxylic acid
1-[(7-chloro-naphthalen-1-ylmethyl)-amide] 2-{[2-(4-
methoxy-phenyl)-ethyl]-amide}, - (S)-Pyrrolidine-1
,2-dicarboxylic acid
1-[(5-bromo-benzo[b]thiophen-3-ylmethyl)-amide] 2-{[2-
(4-methoxy-phenyl)-ethyl]-amide}, - (S)-Pyrrolidine-1
,2-dicarboxylic acid
1-[(5-chloro-benzo[b]thiophen-3-ylmethyl)-amide]
2-{[2- (4-methoxy-phenyl)-ethyl]-amide}, -
(S)-Pyrrolidine-1 ,2-dicarboxylic acid
1-[(7-ethynyl-naphthalen-1-ylmethyl)-amide] 2-{[2-(4-
methoxy-phenyl)-ethyl]-amide}, -
(2S,4R)-4-Methoxy-pyrrolidine-1 ,2-dicarboxylic acid
1-[(7-ethynyl-naphthalen-1-ylmethyl)- amide]
2-[(pyridin-3-ylmethyl)-amide], - (S)-Piperidine-1
,2-dicarboxylic acid
1-[(7-ethynyl-naphthalen-1-ylmethyl)-amide]
2-[(pyridin- 



3-ylmethyl)-amide], -
(S)-Hexahydro-cyclopenta[c]pyrrole-1 ,2-dicarboxylic
acid 2-[(7-ethynyl-naphthalen-1- ylmethyl)-amide]
1-[(pyridin-3-ylmethyl)-amide], -
(S)-2,3-Dihydro-indole-1 ,2-dicarboxylic acid
1-[(7-ethynyl-naphthalen-1-ylmethyl)-amide] 2-
[(pyridin-3-ylmethyl )-amide] ,- (S)-1
,3-Dihydro-isoindole-1 ,2-dicarboxylic acid
2-[(7-ethynyl-naphthalen-1-ylmethyl)-amide]
1-[(pyridin-3-ylmethyl)-amide], -
(1R,2S,5S)-3-Aza-bicyclo[3.1
.0]hexane-2,3-dicarboxylic acid
3-[(7-ethynyl-naphthalen-1- ylmethyl)-amide]
2-[(pyridin-3-ylmethyl)-amide], -
(1S,2S,5R)-3-Aza-bicyclo[3.1
.0]hexane-2,3-dicarboxylic acid
3-[(7-ethynyl-naphthalen-1- ylmethyl)-amide]
2-[(pyridin-3-ylmethyl)-amide], - (S)-Pyrrolidine-1
,2-dicarboxylic acid 1-[(naphthalen-1-ylmethyl)-amide]
2-(phenethylamide), - (2S,4S)-4-Phenyl-pyrrolidine-1
,2-dicarboxylic acid 1-[(naphthalen-1-ylmethyl)-amide]
2- (phenethyl-amide), - (2S,4R)-4-Phenyl-pyrrolidine-1
,2-dicarboxylic acid 1-[(naphthalen-1-ylmethyl)-amide]
2- (phenethyl-amide), -
(S)-3,4-Dihydro-1H-isoquinoline-2,3-dicarboxylic acid
2-[(naphthalen-1-ylmethyl)-amide] 3-
(phenethyl-amide), - (S)-Piperidine-1 ,2-dicarboxylic
acid 1-[(naphthalen-1-ylmethyl)-amide]
2-(phenethyl-amide), - (S)-Pyrrolidine-1
,2-dicarboxylic acid
2-{[2-(4-methoxy-phenyl)-ethyl]-amide} 1-[(naphthalen-
1-ylmethyl)-amide], - (S)-Pyrrolidine-1
,2-dicarboxylic acid 2-benzylamide
1-[(naphthalen-1-ylmethyl)-amide], - (S)-Pyrrolidine-1
,2-dicarboxylic acid 2-cyclohexylmethyl-amide
1-[(naphthalen-1-ylmethyl)- amide], -
(S)-Pyrrolidine-1 ,2-dicarboxylic acid
2-[(3-methyl-butyl)-amide] 1-[(naphthalen-1-ylmethyl)-
amide], - (S)-Pyrrolidine-1 ,2-dicarboxylic acid
1-[(naphthalen-1-ylmethyl)-amide]
2-[(tetrahydro-furan- 2-ylmethyl)-amide], -
(1S,2S,5R)-3-aza-bicyclo[3.1
.0]hexane-2,3-dicarboxylic acid
3-[(7-chloro-naphthalen-1- ylmethyl)-amide]
2-[(pyridin-3-ylmethyl)-amide], and -
(1S,2S,5R)-3-aza-bicyclo[3.1
.0]hexane-2,3-dicarboxylic acid
3-[(7-chloro-naphthalen-1- ylmethyl)-amide]
2-{[2-(4-methoxy-phenyl)-ethyl]-amide}. The chemical
names of the compounds of the present invention as
indicated herein are copied from ISIS, version 2.5
(AutoNom 2000 Name). Compounds provided by the present
invention are hereinafter designated as "compound(s)
of (according to) the present invention". A compound
of the present invention includes acompound in any
form, e.g. in free form, in the form of a salt, in the
form of a solvate and in the form of a salt and a
solvate. In another aspect the present invention
provides a compound of the present invention in the
form of a salt. Such salts include preferably
pharmaceutically acceptable salts, although
pharmaceutically unacceptable salts are included, e.g.
for preparation / isolation / purification purposes. A
compound of the present invention in free form may be
converted into a corresponding compound in the form of
a salt; and vice versa. A compound of the present
invention in free form or in the form of a salt and in
the form of a solvate may be converted into a
corresponding compound in free form or in the form of
a salt in non-solvated form; and vice versa. A
compound of of the present invention may exist in the
form of isomers and mixtures thereof; e.g. optical
isomers, diastereoisomers, cis/trans conformers. A
compound of the present invention may e.g. contain
asymmetric carbon atoms and may thus exist in the form
of enatiomers or diastereoisomers and mixtures
thereof, e.g. racemates. A compound of the present
invention may may be present in the (R)-, (S)- or
(R.S)-configuration preferably in the (R)- or
(S)-configuration regarding specified positions in the
compound of the present invention. A compound provided
by the present invention may be in the (R)- and in the
(S)- configuration, e.g. including mixtures thereof,
in a compound of formula I , and is preferably in the
(R)- or in the (S)-configuration. Isomeric mixtures
may be separated as appropriate, e.g. according, e.g.
analogously, to a method as conventional, to obtain
pure isomers. The present invention includes a
compound of the present invention in any isomeric form
and in any isomeric mixture. The present invention
also includes tautomers of a compound of the present
invention, where tautomers can exist.In another aspect
the present invention provides a process for the
production of a compound of the present invention,
e.g. of formula I, comprising the steps A. reacting a
compound of formula wherein R1 and R3 are as defined
above, with a compound of formula R2-NH2 (IV) wherein
R2 is as defined above, under appropriate conditions,
e.g. in the presence of N-(3-
dimethylamino-propyl)-N-carbodiimide-HCI,
N,N-diisopropylethylamine, CH2CI2, trifluoroacetic
acid, acetonitril, at appropriate temperatures, e.g.
room temperature, for an appropriate time, e.g. over
night; OR B) reacting a compound of formula wherein
R2, R3 and n are as defined above, with a compound of
formula wherein R1 and X are as defined above, under
appropriate conditions, e.g. in the presence of
4-nitrophenylchloroformate, pyridine,
N,N-diisopropylethylamine, CH2CI2, at appropriate
temperatures, e.g. room temperature, for an
appropriate time, e.g. over night; and isolating a
compound of formula I obtained from the reaction
mixture. In an intermediate of formulae (III), (IV),
(V) or (Vl) (starting materials), functional groups,
if present, optionally may be in protected form or in
the form of a salt, if a salt-forming group is
present. Protecting groups, optionally present, may be
removed at an appropriate stage, e.g. according, e.g.
analogously, to a method as conventionalA compound of
formula I thus obtained may be converted into another
compound of formula I , e.g. or a compound of formula
I obtained in free form may be converted into a salt
of a compound of formula I and vice versa.
Intermediates (starting materials) of formulae (III),
(IV), (V) or (Vl) are known or may be prepared
according, e.g. analogously, to a method as
conventional or as specified herein. Any compound
described herein, e.g. a compound of the present
invention and intermediates of formulae (III), (IV),
(V) or (Vl) may be prepared as appropriate, e.g.
according, e.g. analogously, to a method as
conventional, e.g. or as specified herein. The
compounds of the present invention, e.g. including a
compound of formula I , exhibit pharmacological
activity and are therefore useful as pharmaceuticals.
E.g., the compounds of the present invention are found
to inhibit Kallikrein-7 activity. Compounds of the
present invention have IC50 values between 1 nM and 10
mM e.g. determined in the following assay: Materials
and buffers The fluorescence-quenched substrate
Ac-Glu-Asp(EDANS)-Lys-Pro-lle-Leu-Phe LArg-Leu-
GIy-LyS(DABCYL)-GIu-NH2 (where L indicates the
scissile bond, identified by MS analysis) is purchased
from Biosyntan (Berlin, Germany) and kept as a 5 mM
stock solution in DMSO at -200C. All other chemicals
are of analytical grade. Enzymatic reactions are
conducted in 50 mM sodium citrate buffer at pH 5.6
containing 150 mM NaCI and 0.05 % (w/v) CHAPS. All
protein and peptide containing solutions are handled
in siliconized tubes (Life Systems Design,
Merenschwand, Switzerland). The compound solutions as
well as the enzyme and the substrate solutions are
transferred to the 384-well plates (black Cliniplate;
cat. no. 95040020 Labsystems Oy, Finland) by means of
a CyBi-WeII 96-channel pipettor (CyBio AG, Jena,
Germany). Instrumentation for Fl measurements For
fluorescence intensity (Fl) measurements an Ultra
Evolution reader (TECAN, Maennedorf, Switzerland) is
used. The instrument is equipped with a combination of
a 350 nm (20 nm bandwidth) and a 500 nm (25 nm
bandwidth) bandpath filter for fluorescenceexcitation
and emission acquisition, respectively. To increase
the signahbackground ratio, an appropriate dichroic
mirror is employed. The optical filters and the
dichroic mirror are purchased from TECAN. The
fluorophores in each well are excited by three flashes
per measurement. Determination of IC50 values For the
determination of IC50 values the assay is performed at
room temperature in 384-well plates. All final assay
volumes were 30 ml. Test compounds are dissolved in 90
% (v/v) DMSO/water and diluted in water (containing
0.05 % (w/v) CHAPS) to 3-times the desired assay
concentration. The 11 final compound concentrations
are: 0.3 nM, 1 nM, 3 nM, 10 nM, 30 nM, 100 nM, 300 nM,
1 mM, 3 mM, 10 mM and 30 mM. For each assay, 10 ml
water/CHAPS ( test compound) are added per well,
followed by 10 ml protease solution (diluted with 1.5x
assay buffer). The protease concentration in final
assay solution is 0.2 nM (according to the enzyme
concentrations determined by the Bradford method).
After 1 hour of incubation at room temperature, the
reaction is started by addition of 10 ml substrate
solution (substrate dissolved in 1.5x assay buffer,
final concentration was 2 mM). The effect of the
compound on the enzymatic activity is obtained from
the linear progress curves and determined from two
readings, the first one taken directly after the
addition of substrate and the second one after 1 hour.
The IC50 value is calculated from the plot of
percentage of inhibition vs. inhibitor concentration
using non-linear regression analysis software (XLfit,
Vers. 4.0; ID Business Solution Ltd., Guildford,
Surrey, UK). The compounds of the present invention
show activity in that ASSAY and are therfore indicated
for the treatment of disorders (diseases) mediated by
Kallikrein-7 activity. IC50 values for compounds of
the present invention are in the range of below 10 mM,
preferably below 10 nM, e.g. the compound of example
36 has an IC50 value of 3 nM. Disorders, e.g.
including diseases, mediated by Kallikrein-7 activity
and which are prone to be successfully treated with
Kallikrein-7 antagonists, e.g. with compounds of the
present invention, include disorders, wherein the
activity of Kallikrein-7 play a causal or contributory
role, e.g. diseases involved with epithelial
dysfunction such as inflammatory and/or
hyperproliferative and pruritic skin diseases like
e.g. atopic dermatitis, psoriasis, Netherton syndrome
or other pruritic dermatoses such as prurigo
nodularis, unspecified itch as well as other diseases
with epithelial barrier dysfunction such as
inflammatory bowel disease orCrohn' s disease. In
another aspect the present invention provides - a
compound of the present invention for use as a
pharmaceutical, - the use of a compound of the present
invention as a pharmaceutical, - the use of a compound
of the present invention for the manufacture of a
medicament, e.g. for the treatment of disorders
mediated by Kallikrein-7 activity. For pharmaceutical
use one or more compounds of the present invention may
be used, e.g. one, or a combination of two or more
compounds of the present invention, preferably one
compound of the present invention is used. A compound
of the present invention may be used as a
pharmaceutical in the form of a pharmaceutical
composition. In another aspect the present invention
provides a pharmaceutical composition comprising a
compound of the present invention in association with
at least one pharmaceutically acceptable excipient,
e.g. appropriate carrier and/or diluent, e.g.
including fillers, binders, disintegrants, flow
conditioners, lubricants, sugars or sweeteners,
fragrances, preservatives, stabilizers, wetting agents
and/or emulsifiers, solubilizers, salts for regulating
osmotic pressure and/or buffers. In another aspect the
present invention provides - a pharmaceutical
composition of the present invention for use of
treating disoders which are mediated by Kallikrein-7
activity. - the use of a pharmaceutical composition of
the present invention for treating disorders which are
mediated by Kallikrein-7 activity. In a further aspect
the present invention provides a method of treating
disorders which are mediated by Kallikrein-7 activity,
e.g. including disorders as specified above, which
treatment comprises administering to a subject in need
of such treatment an effective amount of a compound of
the present invention; e.g. in the form of a
pharmaceutical composition. In another aspect the
present invention provides- a compound of the present
invention for the manufacture of a medicament, - the
use of a compound of the present invention for the
manufacture of a medicament, e.g. a pharmaceutical
composition, for the treatment of disorders, which are
mediated by Kallikrein-7 activity, e.g. for th
etreatment of skin diseases like e.g. atopic
dermatitis, psoriasis, Netherton syndrome or other
pruritic dermatoses such as prurigo nodularis,
unspecified itch. Treatment includes treatment and
prophylaxis (prevention). Treatment can be by local or
systemic application such as e.g. creams, ointments or
suppositories or by oral, sc or iv application,
respecitvely. For such treatment, the appropriate
dosage will, of course, vary depending upon, for
example, the chemical nature and the pharmakokinetic
data of a compound of the present invention used, the
individual host, the mode of administration and the
nature and severity of the conditions being treated.
However, in general, for satisfactory results in
larger mammals, for example humans, an indicated daily
dosage includes a range - from about 0.001 g to about
1.5 g, such as 0.001 g to 1.5 g; - from about 0.01
mg/kg body weight to about 20 mg/kg body weight, such
as 0.01 mg/kg body weight to 20 mg/kg body weight, for
example administered in divided doses up to four times
a day. A compound of the present invention may be
administered to larger mammals, for example humans, by
similar modes of administration than conventionally
used with other mediators, e.g. low molecular weight
inhibitors, of Kallikrein-7 activity. A compound of
the present invention may be administered by any
conventional route, for example enterally, e.g.
including nasal, buccal, rectal, oral, administration;
parenterally, e.g. including intravenous,
intraarterial, intramuscular, intracardiac,
subcutanous, intraosseous infusion, transdermal
(diffusion through the intact skin), transmucosal
(diffusion through a mucous membrane), inhalational
administration; topically; e.g. including
epicutaneous, intranasal, intratracheal
administration; intraperitoneal (infusion or injection
into the peritoneal cavity); epidural (peridural)
(injection or infusion into the epidural space);
intrathecal (injection or infusion into the
cerebrospinal fluid); intravitreal (administration via
the eye); e.g. in form of coated or uncoated tablets,
capsules, (injectable) solutions, infusion solutions,
solid solutions, suspensions, dispersions, solid
dispersions; e.g. in the form ofampoules, vials, in
the form of creams, gels, pastes, inhaler powder,
foams, tinctures, lip sticks, drops, sprays, or in the
form of suppositories. Preferably a compound of the
present invention is applied topically. For topical
use, e.g. including administration to the eye,
satisfactory results may be obtained with local
administration of a 0.5-10 %, such as 1-3%
concentration of active substance several times daily,
e.g. 2 to 5 times daily. The compounds of the present
invention may be administered in the form of a
pharmaceutically acceptable salt, or in free form;
optionally in the form of a solvate. A compound of the
present invention in the form of a salt and/or in the
form of a solvate exhibit the same order of activity
as a compound of the present invention in free form. A
compound of the present invention may be used for any
method or use as described herein alone or in
combination with one or more, at least one, other,
second drug substance. In another aspect the present
invention provides - A combination of a compound of
the present invention with at least one second drug
substance; - A pharmaceutical combination comprising a
compound of the present invention in combination with
with at least one second drug substance; - A
pharmaceutical composition comprising a compound of
the present invention in combination with with at
least one second drug substance and one or more
pharmaceutically acceptable excipient(s).; 



- A compound of the present invention in combination
with at least one second drug substance, e.g. in the
form of a pharmaceutical combination or composition,
for use in any method as defined herein, e.g. - A
combination, a pharmaceutical combination or a
pharmaceutical composition, comprising a compound of
the present invention and at least one second drug
substance for use as a pharmaceutical; - The use as a
pharmaceutical of a compound of the present invention
in combination with at least one second drug
substance, e.g. in the form of a pharmaceutical
combination or composistion; - The use of a compound
of the present invention for the manufacture of a
medicament for use in combination with a second drug
substance- A method for treating disordes mediated by
Kallikrein-7 activity in a subject in need thereof,
comprising co-administering, concomitantly or in
sequence, a therapeutically effective amount of a
compound of the present invention and at least one
second drug substance, e.g. in the form of a
pharmaceutical combination or composition; - A
compound of the present invention in combination with
at least one second drug substance, e.g. in the form
of a pharmaceutical combination or composition, for
use in the preparation of a medicament for use in
disorders mediated by Kallikrein-7 activity.
Combinations include fixed combinations, in which a
compound of the present invention and at least one
second drug substance are in the same formulation;
kits, in which a compound of the present invention and
at least one second drug substance in separate
formulations are provided in the same package, e.g.
with instruction for co-administration; and free
combinations in which a compound of the present
invention and at least one second drug substance are
packaged separately, but instruction for concomitant
or sequential administration are given. In another
aspect the present invention provides - A
pharmaceutical package comprising a first drug
substance which is a compound of the present invention
and at least one second drug substance, beside
instructions for combined administration; - A
pharmaceutical package comprising a compound of the
present invention beside instructions for combined
administration with at least one second drug
substance; - A pharmaceutical package comprising at
least one second drug substance beside instructions
for combined administration with a compound of the
present invention. Treatment with combinations
according to the present invention may provide
improvements compared with single treatment. In
another aspect the present invention provides - A
pharmaceutical combination comprising an amount of a
compound of the present invention and an amount of a
second drug substance, wherein the amounts are
appropriate to produce a synergistic therapeutic
effect;- A method for improving the therapeutic
utility of a compound of the present invention
comprising co-administering, e.g. concomitantly or in
sequence, of a therapeutically effective amount of a
compound of the present invention and a second drug
substance. - A method for improving the therapeutic
utility of a second drug substance comprising co
administering, e.g. concomitantly or in sequence, of a
therapeutically effective amount of a compound of the
present invention and a second drug substance. A
combination of the present invention and a second drug
substance as a combination partner may be administered
by any conventional route, for example as set out
above for a compound of the present invention. A
second drug may be administered in dosages as
appropriate, e.g. in dosage ranges which are similar
to those used for single treatment, or, e.g. in case
of synergy, even below conventional dosage ranges.
Pharmaceutical compositions according to the present
invention may be manufactured according, e.g.
analogously, to a method as conventional, e.g. by
mixing, granulating, coating, dissolving or
lyophilizing processes. Unit dosage forms may contain,
for example, from about 0.1 mg to about 1500 mg, such
as 1 mg to about 1000 mg. Pharmaceutical compositions
comprising a combination of the present invention and
pharmaceutical compositions comprising a second drug
as described herein, may be provided as appropriate,
e.g. according, e.g. analogously, to a method as
conventional, or as described herein for a
pharmaceutical composition of the present invention.
By the term "second drug substance" is meant an
anti-inflammatory, immunomodulatory drug, anticancer
drug, anesthetic drug or chemotherapeutic drug. A
"second drug substance" can also be a compound having
Kallikrein-7 activity, but not being a compound of the
present invention. If the compounds of the present
invention are administered in combination with other
drugs dosages of the co-administered second drug will
of course vary depending on the type of codrug
employed, on the specific drug employed, on the
condition being treated, as in case of a compound of
the present invention. In general dosages similar than
those as provided by the second drug supplier may be
appropriate In the following Examples all temperatures
indicated are in degree Celsius ().The following
abbreviations are also used: aq. aqueous Ac2O acetic
anhydride AcOH acetic acid CH2CI2 dichloromethane DCE
1,2-dichloroethane DIPEA L/,L/-diisopropylethylamine
DMA L/ ,L/-dimethylacetamide EtOAc ethylacetate HATU
O-(7-azabenzotriazol-1-yl)-N,N,N\N'-tetramethyluronium
hexafluorophosphate NMP L/-methylpyrrolidinone It room
temperature TFA trifluoroacetic acid THF
tetrahydrofuran TLC thin layer chromatography TMOF
trimethylorthoformate A kallikrein 7 inhibitor can
also be a "peptide" or a "peptide derivative", which
terms are intended to embrace a "peptidomimetic" or
"peptide analogue" which complement the
threedimensional structure of the binding pocket of
kallikrein 7 or can be designed with improved physical
or chemical properties to bind with the
three-dimensional binding pocket of the kallikrein 7
as provided in the present invention. The term
"mutant" refers to a mutated sequence by deletion,
insertion or preferably replacement of one or more
selected amino acids, provided that such mutant
sequence shares at least 90% identity, more preferably
95%, and even more preferably 99% identity with the
corresponding fragment sequence when performing
optimal alignment. Methods for the preparation of
protein mutants are commonly known in the art. For
example, kallikrein 7 mutants may be prepared by
expression of kallikrein 7 DNA previously modified in
its coding region by oligonucleotide directed
mutagenesis.As used herein, the term "binding pocket"
refers to the region of kallikrein 7 that, as a result
of its shape and physico-chemical properties favorably
associates with another chemical entity or compound
and is defined in by the coordinates of Table 3 . The
kallikrein 7 protein to be used for crystallization
may be biologically active or inactive. Such ability
may be determined by morphological, biochemical or
viability analysis wellknown in the art. Expression of
recombinant kallikrein 7 or fragment thereof is
achievable in eukaryotic or prokaryotic systems or in
vitro expression systems. According to a preferred
embodiment, kallikrein 7 is bound to at least one
ligand at any step prior to crystallization.
Kallikrein 7 may be expressed as a fusion protein,
e.g. a glutathione-S-transferase (GST) or
histidine-tagged fusion protein. If desired, the
fusion partner is removed before crystallization. For
carrying out the step of crystallization of the method
for making a crystal, various methods can be used
including vapour diffusion, dialysis or batch
crystallization according to methods known in the art
("Crystallization of Biological Macromolecules", A.
McPherson, Cold Spring Harbor Laboratory Press, Cold
Spring Harbor, New York, USA). In vapour diffusion
crystallization, a small volume (i.e., a few
microliters) of protein solution is mixed with a
solution containing a precipitant. This mixed volume
is suspended over a well containing a small amount,
i.e. about 1 ml, of precipitant. Vapour diffusion from
the drop to the well will result in crystal formation
in the drop. The dialysis method of crystallization
utilizes a semipermeable size-exclusion membrane that
retains the protein but allows small molecules (i.e.
buffers and precipitants) to diffuse in and out. In
dialysis, rather than concentrating the protein and
the precipitant by evaporation, the precipitant is
allowed to slowly diffuse through the membrane and
reduce the solubility of the protein while keeping the
protein concentration fixed.The batch method generally
involves the slow addition of a precipitant to an
aqueous solution of protein until the solution just
becomes turbid, at this point the container can be
sealed and left undisturbed for a period of time until
crystallization occurs. In the batch technique the
precipitant and the target molecule solution are
simply mixed. Supersaturation is achieved directly
rather than by diffusion. Often the batch technique is
performed under oil. The oil prevents evaporation and
extremely small drops can be used. For this, the term
"microbatch" is used. A modification of this technique
is not to use paraffin oil (which prevents evaporation
completely) but rather use silicone oil or a mixture
of silicone and paraffin oils so that a slow
evaporation is possible. The claimed invention can
encompass any and all methods of crystallization. One
skilled in the art can choose any of such methods and
vary the parameters such that the chosen method
results in the desired crystals. One preferred method
of crystallization of kallikrein 7 involves mixing a
kallikrein 7 solution with a "reservoir buffer". For
crystal formation, the concentration of the
precipitating agent in the mixture has to be
increased, e.g. by addition of precipitating agent,
for example by titration, or by allowing the
concentration of precipitating agent to balance by
diffusion between the crystallization buffer and a
reservoir buffer (not necessarily the same as the
original reservoir buffer). Under suitable conditions
such diffusion of precipitating agent occurs along the
gradient of precipitating agent, e.g. from the
reservoir buffer having a higher concentration of
precipitating agent into the crystallization buffer
having a lower concentration of precipitating agent.
Diffusion may be achieved e.g. by vapour diffusion
techniques allowing diffusion of water in the common
gas phase. Known techniques are e.g. vapour diffusion
methods, such as the "hanging drop" or the "sitting
drop" method. In the vapour diffusion method a drop of
crystallization buffer containing the protein is
hanging above or sitting beside a much larger pool of
reservoir buffer. Alternatively, the balancing of the
precipitating agent can be achieved through a
semipermeable membrane that separates the
crystallization buffer from the reservoir buffer and
prevents dilution of the protein into the reservoir
buffer. Formation of kallikrein 7 can be achieved
under various conditions which are essentially
determined by the following parameters: pH, presence
of salts and additives, precipitatingagent, protein
concentration and temperature. The pH may range, for
example, from about 4.0 to 9.0. In another specific
embodiment, the invention relates to a method for
making a co-crystal of kallikrein 7 in complex with a
ligand. The crystal form of kallikrein 7 crystal may
also be used for exchanging the ligand by soaking
compounds of interest, for example, for compound
optimization, or for the discovery of novel scaffolds
in fragment based screening approaches. Structure
coordinates of a crystalline composition of this
invention may be stored in a machine-readable form on
a machine-readable storage medium, e.g. a computer
hard drive, diskette, DAT tape, etc., for display as a
three-dimensional shape or for other uses involving
computer-assisted manipulation of, or computation
based on, the structural coordinates or the
three-dimensional structures they define. For example,
data defining the three dimensional structure of a
protein of the kallikrein family, or portions or
structurally similar homologues of such proteins, may
be stored in a machine-readable storage medium, and
may be displayed as a graphical three-dimensional
representation of the protein structure, typically
using a computer capable of reading the data from said
storage medium and programmed with instructions for
creating the representation from such data. According
to the present invention, a three-dimensional
kallikrein 7 model is obtainable from a kallikrein 7
crystal comprising the kallikrein 7, fragment or
homologue thereof. The present invention also relates
to a computer readable medium having stored a model of
the kallikrein 7 crystal structure. In a preferred
embodiment, said model is built from all or a selected
portion of it, of the atomic coordinates of Table 3
derived from the X-ray diffraction data. By "selected
portion", it is meant the structure coordinates of at
least 10 consecutive amino acids shown in Table 3 and
preferably at least 50 amino acids, and more
preferably at least 100 consecutive amino acids.The
knowledge obtained from the three-dimensional model of
kallikrein 7 can be used in various ways. For example,
it can be used to identify chemical entities, for
example, small organic and bioorganic molecules such
as peptidomimetics and synthetic organic molecules
that bind to kallikrein 7 and preferably block or
prevent a kallikrein 7-mediated or associated process
or event, or that act as kallikrein 7 agonists.
Furthermore, this information can be used to design
and prepare kallikrein 7 mutants, e.g. mutants with
altered catalytic activity, model the
three-dimensional structure and solve the crystal
structure of proteins, such as kallikrein 7
homologues, kallikrein 7 mutants or kallikrein 7
co-complexes, involving e.g. molecular replacement or
homology modeling. The term "molecular replacement"
refers to a method that involves generating a
preliminary structural model of a crystal whose
structural coordinates are unknown, by orienting and
positioning a molecule whose structural coordinates
are known, e.g., the kallikrein 7 coordinates within
the unit cell of the unknown crystal, so as to best
account for the observed diffraction pattern of the
unknown crystal. Phases can then be calculated from
this model, and combined with the observed amplitudes
to give an approximated Fourier synthesis of the
structure whose coordinates are unknown. This in turn
can be subject to any of the several forms of
refinement to provide a final accurate structure of
the unknown crystal. Using the structural coordinates
provided by this invention, molecular replacement may
be used to determine the structural coordinates of a
crystalline co complex, unknown ligand, mutant, or
homolog, or of a different crystalline form of
kallikrein 7 . Additionally, the claimed crystal and
its coordinates may be used to determine the
structural coordinates of a chemical entity that
associates with kallikrein 7. "Homology modeling"
according to the invention involves constructing a
model of an unknown structure using structural
coordinates of one or more related proteins, protein
domains and/or one subdomains such as kallikrein 7.
Homology modeling may be conducted by fitting common
or homologous portions of the protein or peptide whose
three dimensional structure is to be solved to the
three dimensional structure of homologous structural
elements. Homology modeling can include rebuilding
part or all of a three dimensional structure with
replace of amino acids or other components by those of
the related structure to be solved.Based on the
three-dimensional structure of kallikrein 7 as
provided in the present invention and using the atomic
coordinates of Table 3, or a selected portion of it,
the effects of sitespecific mutations can be
predicted. More specifically, the structural
information provided herein permits the identification
of desirable sites for amino acid modification,
particularly amino acid mutation resulting in
substitutional, insertional or deletional variants.
Such variants may be designed to have special
properties, particularly properties distinct from
wild-type kallikrein 7, such as altered catalytic
activity. Substitutions, deletions and insertions may
be combined to arrive at a desired variant. Such
variants can be prepared by methods well-known in the
art, e.g. starting from wild-type kallikrein 7 or by
de novo synthesis. The kallikrein 7 structural
information provided herein is useful for the design
of ligands which are capable of selectively
interacting with kallikrein 7, but not other proteases
other 



than Kallikrein 7, and thereby specifically modulating
the biological activity of kallikrein 7 and not other
kallikrein 7 proteases. Chemical entities that have a
surface that mimics the accessible surface of the
binding pocket of kallikrein 7 can be constructed by
those skilled in the art. By way of example, the
skilled artisan can screen three-dimensional
structural databases of compounds to identify those
compounds that position appropriate functional groups
in similar three dimensional structural arrangement,
then build combinatorial chemistry libraries around
such chemical entities to identify those with high
affinity to the binding pocket of kallikrein 7. In a
specific embodiment of the invention, a cell-based
assay is designed to identify ligands which inhibit
the biological activity of kallikrein 7 . Ligands,
such as small molecular weight compounds can be
identified from screening compound databases or
libraries and using a computational means to form a
fitting operation to a binding site on the kallikrein
7. The three dimensional structure of kallikrein 7 as
provided in the present invention by the structure
coordinates of Table 3 or a selected portion of it,
can be used together with various docking programs.
The potential inhibitory or binding effect of a
chemical entity on kallikrein 7 may be analyzed prior
to its actual synthesis and testing by the use of
computer-modeling techniques. If the theoretical
structure of the given chemical entity suggests
insufficient interaction andassociation between it and
Kallikrein 7, the need for synthesis and testing of
the chemical entity is obviated. However, if computer
modeling indicates a strong interaction, the molecule
may then be synthesized and tested for its ability to
bind to kallikrein 7. Thus, expensive and
time-consuming synthesis of inoperative compounds may
be avoided. This "in silico" analysis may begin by
visual inspection of, for example, the binding pocket
on a computer screen based on the structural
coordinates of Table 3 in whole or in part. Selected
fragments or chemical entities may then be positioned
in a variety of orientations, or "docked," within the
binding pocket of kallikrein 7. Docking may be
accomplished using software such as Quanta and SYBYL,
followed by energy minimization and molecular dynamics
with standard molecular mechanics force fields, such
as CHARMM and AMBER. Specialized computer programs may
be of use for selecting interesting fragments or
chemical entities. These programs include, for
example, GRID, available from Oxford University,
Oxford, UK; 5 MCSS or CATALYST, available from
Molecular Simulations, Burlington, MA; AUTODOCK,
available from Scripps Research Institute, La JoIIa,
CA; DOCK, available from University of California, San
Francisco, CA, and XSITE, available from University
College of London, UK. Preferred is a method for
designing a kallikrein 7 inhibitor which interacts at
the substrate binding site of kallikrein 7 or any
other binding sites. One approach enabled by this
invention is the use of the structure coordinates of
kallikrein 7 to design chemical entities that bind to
or associate with Kallikrein 7 and alter the physical
properties of the chemical entities in different ways.
Thus, properties such as, for example, solubility,
affinity, specificity, potency, on/off rates, or other
binding characteristics may all be altered and/or
maximized. One may design desired chemical entities by
probing a kallikrein 7 comprising the binding pocket
of the invention with a library of different entities
to determine optimal sites for interaction between
candidate chemical entities and kallikrein 7. For
example, high-resolution X-ray diffraction data
collected from crystals saturated with solvent allows
the determination of where each type of solvent
molecule adheres. Small molecules that bind tightly to
those sites can then be designed and synthesized and
tested for the desired activity. Once the desired
activity is obtained, the molecules can be further
altered to maximize desirable properties. Once a
compound has been designed or selected by the above
methods, the efficiency with which that compound may
bind to kallikrein 7 may be tested and modified for
the maximumdesired characteristics) using
computational or experimental evaluation. Various
parameters can be maximized depending on the desired
result. These include, but are not limited to,
specificity, affinity, on/off rates, hydrophobicity,
solubility, and other characteristics readily
identifiable by the skilled artisan. In a preferred
embodiment, the structure coordinates of Table 3 of
kallikrein 7 is used in the above computer-based
design step. The invention further relates to a method
for selecting a ligand that binds to kallikrein 7 ,
comprising: a. co-crystallizing or incubating a
candidate compound or mix of compounds with kallikrein
7 under appropriate conditions, b. determining by
X-ray or NMR methods the amino acids of kallikrein 7
which interacts with the candidate compound, c .
selecting the compound which interacts at least with
one or more amino acids of the binding pocket. For
carrying out step b., mapping of the binding site of
ligand is usually performed by recording NMR spectra
with and without the candidate compound, and
identifying those resonances of the protein that are
affected by ligand binding. This requires assignment
of the protein resonance prior to the analysis, or
comparison with the pattern of chemical shift changes
that occur upon binding of ligands with known binding
sites. Alternatively, competition experiments using
said ligands with known binding sites can yield
equivalent information. The present invention further
provides methods to design novel ligands of kallikrein
7 , using fragment linking approaches. Compounds
binding to different binding regions of Kallikrein 7
are first selected. The ligands are linked together
based on the spatial orientation, so that the designed
novel compounds fits within the two binding sites. The
invention thus relates to a method to design ligands
to kallikrein 7 , wherein said method comprises: a.
providing a first ligand that binds to one or more
amino acids of a first binding region of kallikrein 7
,b. providing a second ligand that binds to one or
more amino amino acids of a second binding region of
Kallikrein 7, and, c. linking said first ligand to
said second ligand to design a ligand that binds to
the first and second binding pockets of kallikrein 7.
The selection of an appropriate linking group is made
by maintaining the spatial orientation of the ligands
to one another and to kallikrein 7 based upon
principles of bond angle and bond length information
well known in the organic chemical art. In addition,
antagonists of kallikrein 7 can be used to treat
patients, or for the manufacture of a medicament to
treat, for inflammatory and/or hyperpoliferative and
pruritic skin diseases such as keloids, hypertrophic
scars, acne, atopic dermatitis, psoriasis, pustular
psoriasis, rosacea, Netherton's syndrome or other
pruritic dermatoses such as prurigo nodularis,
unspecified itch of the elderly as well as other
diseases with epithelial barrier dysfunction such as
aged skin, inflammatory bowel disease and Crohn ' s
disease, as well as pancreatitis, or of cancer, in
particular ovarian cancer. The following examples
serve to illustrate the present invention but should
not be construed as a limitation thereof. The
invention particularly relates to the specific
embodiments described in these examples. Examples
Cloning To prevent autocleavage of hK7, the
autocleavage site at position Tyr180 (numbering
according to Swiss-Prot entry P49862) has been mutated
to Arg by site-directed mutagenesis according to the
standard protocol using
pET24_His-Pro-EK-KLK7(aa37-253) as template
(QuickChange site-directed mutagenesis kit;
Stratagene; mutagenesis primer: 5'
GACTGCACGAAGGTTCGCAAGGACTTACTGGAAAATTCCATGC). Cloning
of vector pET24_His-Pro-EK-KLK7(aa37-253) has been in
a manner usual in the art. The final vector was named
pET24c-His-ProKLK7-Enterok-KLK7(aa37-253)_Y180R.
Expression and purificationE coli strain BL21(DE3)
harboring the expression plasmid for pro-hK7 was
cultivated at 37 C in LB medium containing 34 mg/ml
chloramphenicol and 30 mg/ml kanamycin. Induction was
started with 0.4 mM IPTG at an OD600 of 1.0 for 4
hours at 37 0C. Subsequently, the cells were harvested
by centrifugation. All purification steps were done at
4 C, unless stated otherwise. Cells from 10 liter E.
coli cell culture (25 g cell pellet) were resuspended
in 200 ml 50 mM Tris/HCI buffer, pH 8.0 containing 1
mM MgCI2 and stored at -200C overnight. After thawing,
1 ml Benzonase (ROCHE) was added and the sample was
incubated for 10 min at 370C. The cells were ruptured
by sonication (4 times 20 seconds at 70 % amplitude;
Branson Digital Sonifier W-450D) and the homogenate
was centrifuged at 7000 g for 15 min. The inclusion
body-containing pellet was washed three times with 50
mM Tris pH 8.0 buffer containing 25% sucrose, 1%
Triton 100 and 1 ml Benzonase and finally two times
with H2O containing 1 mM MgCI2. The inclusion bodies
were further purified by HPLC using a reverse phase
column. For this, the inclusion bodies were dissolved
in 6 M GuHCI (10 mg/ml) and 100 mM DTT and applied to
a GE Source RPC column (Fine line 35S) equilibrated
with 0.1 % TFA and 10 % acetonitrile. The protein was
eluted by an increasing acetonithle concentration from
10-100 %. Fractions containing the protease were
pooled and lyophilized. The dried protein was diluted
to a final concentration of 50 mg/ml in 50 mM Tris/HCI
pH 8.0 buffer (10 C cold) containing 2 M urea, 500 mM
NaCI, 10 mM CaCI2, 0.1 M NH4CI, 1 mM EDTA, 1.25 mM GSH
and 0.5 mM GSSG. Subsequently, the sample was dialyzed
against 10 mM Tris pH 8.0 buffer and loaded on a
Q-sepharose column (50 ml). The protein was eluted by
an increasing salt concentration from 0-0.5 M NaCI and
fractions containing prohK7 were pooled and
concentrated to approx. 5 ml. Subsequently, the sample
was activated by the addition of enterokinase ( 1:100)
for 24 h at 8 C. Finally, hK7 was applied to a size
exclusion chromatography column (Superdex 75, HiLoad
26/60, Amersham) equilibrated with 50 mM Tris, 100 mM
NaCI, pH 8 at a flow rate of 2.5 ml/min. For
crystallization trials the protein buffer was
exchanged by dialysis against 50 mM sodium acetate at
pH 5.6 and 100 mM sodium chloride and the protein was
stored at 4 0C. Crystallization hK7 was concentrated
to 24.6 mg/ml and crystallized at 20 C by the vapor
diffusion method in hanging drops. 0.5 ml protein
solution containing 50 mM sodium acetate at pH 5.6,
100 mM sodium chloride, 2 mM inhibitor and 1.8 % (v/v)
DMSO was mixed with 0.5 ml reservoir solution composed
of 35 % (w/v) PEG 3350, 200 mM calcium chloride and
100 mM sodiumacetate at pH 4.8. The drops were
equilibrated against 1 ml of the reservoir solution.
Diffracting quality crystals appeared within 1-3 days.
Data collection For X-ray data collection a crystal
was flash frozen in liquid nitrogen without additional
cryoprotectant. The X-ray diffraction data were
collected from a single crystal for the hK7- inhibitor
complex at 95 K at the beamline X10SA of the Swiss
Light Source with a MAR225 mosaic CCD detector at a
wavelength of 0.9799 A. For the crystals of hK7 in
complex with inhibitors, 299 or 300 images were
collected, with 0.5 oscillation each. The exposure
time was between 0.5 s and 1 s per image. The
crystal-to-detector distance was between 100 mm and
120 mm. The raw diffraction data were processed and
scaled with the HKL program suite version 1.98.0 (21)
or with XDS/XSCALE (22) using the APRV (23) interface.
The crystal data and data collection statistics are
summarized in Table 1.Modulator Compound 1 X-ray
source SLS / X 1OSA date of data collection 23.03.2006
Wavelength (A) 0.979908 Detector MARCCD 225
Temperature (K) 100 Number of crystals 1 Space group
P2i2 121 Unit cell dimensions: a,b,c (A) 42.61 ,
60.34, 80.63 Number of monomers / a.u. 1 Packing
coefficient (A3/Da) 2.1 Solvent content (%) 4 1.5
Resolution range (A) 33.5 - 1.1 Number of observations
3 12326 Number of unique reflections 81660 Overall
Data redundancy 3.8 Data completeness (%) 96.0% < |/s
(l)> 34.7 Rmerge 0.087 Highest resolution shell
Resolution range 1.14 - 1.10A Completeness for shell
73.9% < J/s (l)> 2.2 Rmerge for shell 0.334Table 1 :
Data collection statistics Rmerge = S I Io -<l>| / <l>
Structure determination and structure refinement The
hK7 structure in complex with compound 1 was solved by
molecular replacement with the program MOLREP version
9.2.10 (24), using the coordinates of human kallikrein
1 (pdb code 1SPJ, refined to 1.7 A resolution (25)) as
a search model. With a high resolution data cut-off of
4.0 A an unambiguous solution was found in space group
P2i2i2 with one proteinmodulator complex in the
asymmetric unit (correlation coefficient of 0.34,
R-factor of 0.48). An initial refinement cycle was
applied using the rigid-body, simulated-annealing and
bindividual refinement protocols of the program CNX
version 2005 (26) and a high resolution data cut-off
of 1.5 A. The hK7 structure was build and refined by
alternating cycles of manual model (re)building using
the program O version 9 (27) and automated refinement
using the minimize and bindividual protocols of the
program CNX version 2005. Subsequently, the resolution
was extended to 1.2 A, 209 water molecules were added
using the water-pick protocol of the program CNX
version 2005 and finally the modulator was added.
Anisotropic displacement parameters were included for
the final refinement cylces at 1.2 A resolution using
the adp protocol of CNX 2005. The refinement target
was the maximum likelihood function with the
parameters described by Engh and Huber (28) using
amplitudes. Cross validation was used throughout the
refinement process, using 9.8 % of the reflections
which were excluded from the refinement. The quality
of the final model was assessed with the programs CNX
2005 and PROCHECK (29). The refinement statistics are
summarized in Table 2. Table 2 : Refinement
statisticsInhibitor Compound 1 Data used in refinement
resolution range 33.5 - 1.2 A intensity cutoff
(Sigma(F)) 0.0 number of reflections (working/test
set) 58820 / 6415 completeness (working + test set)
89.5 % test set 9.8 % Fit to data used in refinement
overall Rcryst 0.181 overall Rfree 0.197 Fit in the
highest resolution bin resolution range 1.28 - 1.20 A
bin completeness (working + test set) 99.5 % bin
Rcryst 0.182 bin Rfree 0.195 Number of non-hydrogen
atoms protein atoms 1785 inhibitor atoms 32 waters 209
Overall B value from Wilson plot 12.5 A2 Overall mean
B value 16.4 A2 protein atoms 17.5 A2 inhibitor atoms
14.8 A2 



water molecules 27.9 A2 Cross-validated estimated
coordinate error from Luzzati plot 0.13 A from sA 0.01
A Rms deviations from ideal values bond lengths 0.018
A bond angles 1.7 dihedral angles 2 1.5 improper
angles 1.3 Ramachandran plot residues in most
favorable regions 90.6 % residues in additional
allowed regions 9.4 %Rcryst = S I Fo - Fc I / Fo 219
of the 224 amino acids could be traced in the high
quality electron density map. Amino acids 166RKDLL170
(amino acid numbering according to the
chymotrypsinogen numbering scheme (30) is used
throughout the document unless stated otherwise) lack
electron density and were not included into the final
structures. The arginine residue of this disordered
loop is mutated in the construct used for
crystallization (according to Swiss-Prot numbering
entry P49862 this residue is Tyr180). The wild type
tyrosine residue was prone to autocatalytic cleavage,
which is not the case for the arginine mutant as was
demonstrated by MS analysis. As expected, six
disulfide bonds were found between residues
Cys22-Cys157, Cys42- Cys58, Cys129-Cys232,
Cys136-Cys201, Cys168-Cys182 and Cys191-Cys220 and
cispeptide bonds were build for amino acids Pro147 and
Pro219. Due to the high resolution of the structure
the side chains of amino acids 30, 38, 39, 49, 50, 84,
90, 110, 138, 153, 161 , 164, 187, 192 and 200 were
build in two conformations Structure of hK7 The
structure of hK7 resembles the overall architecture of
hK1 , hK6 and hK8 (25, 3 1, 32) and follows the
classical chymotrypsin like fold, composed of two
b-barrels and a C-terminal a-helix. The active site,
including the catalytic triad composed of His57,
Asp102 and Ser195 is located at the interface of the
two b-barrels. Similar to hK5 and hK6 and in contrast
to hK1 , hK7 lacks the so called kallikrein loop. The
kallikrein loop is an insertion of up to 11 amino acid
residues between Thr96 and Gln97 characteristic for
some of the kallikreins, especially the classical
ones. It protrudes over the non-primed binding site
like a lid. hK7 has no amino acid insertion in this
region and is indistinguishable in length compared to
trypsin or chymotrypsin. Despite the overall
structural similarity to other kallikreins, the S 1
pocket of hK7 differs from the trypsin-like
specificity of e.g. hK1 , hK5, hK6 and hK8 in that the
polar Asn1 89 replaces the negatively charged Asp at
the bottom of the pocket and the hydrophobic Ala 190
substitutes the polar Ser/Thr residues. These specific
structural features of the S 1 pocket are well in
agreement with the observed chymotrypsin-like
specificity of hK7 with apreference for medium to
large sized S 1 residues with a polar tip. hK7 has a
preferred specificity for Tyr over Ala, Met and Phe in
P 1 ( 1, 33). A disordered loop is located at the far
end of the S3/S4 substrate binding pocket. In other S
1 serine proteases complexed with inhibitors binding
from S 1 to S3, the homologous loop is ordered and
folds back forming part of the S3/S4 binding pocket,
thereby contributing to inhibitor binding. Therefore,
it might be possible that this part of the kallikrein
7 structure gets ordered upon binding of inhibitors
that occupy the S3/S4 pockets. In addition, due to the
autocleavage after the tyrosine residue of this loop
during purification, this tyrosine has been replaced
by an arginine residue, which might also influence the
conformation of this loop. Our modulators bind to the
active site of kallikrein 7 adopting an unexpected
binding mode spanning from S 1 towards the primed
binding site. For compound 1 the naphthyl and
methoxyphenyl moieties bind to the S 1 and S2'
pockets, respectively. The central pyrrolidine ring
binds to the SV pocket and induces a conformational
change of the His57 side chain, thereby disturbing the
catalytic triad composed of His57, Asp102 and Ser195.
Upon inhibitor binding, the His57 side chain swings
towards the S2 pocket (rotation around chi1 by 120 and
around chi2 by 90 compared to the structure of hK6 pdb
code 1L2E) and forms together with the disulfide bond
between Cys42 and Cys58 a hydrophobic pocket occupied
by the pyrrolidine ring of the inhibitor. The carbonyl
oxygen atom of the inhibitor's urea moiety occupies
the oxyanion hole and is in Hbonding distance to the
backbone nitrogen atoms of Gly193 and Ser195. One urea
nitrogen atom makes water mediated interactions to the
side chain of His57 and the backbone carbonyl group of
Ser214. The inhibitor amide nitrogen atom interacts
with the backbone carbonyl oxygen atom of His41 . The
methoxyphenyl moiety is in Van-der-Waals distance to
VaM49 and Phe151 with the phenyl ring making an
edge-to-face interaction to the side chain of Phe151 .
Within the crystal environment a symmetry related hK7
molecule packs in close proximity to the active site
of hK7. As previously mentioned, the modulator binding
induces a movement of the catalytic His57 side chain.
One nitrogen atom of this displaced His57 side chain
is in H-bonding distance to the backbone carbonyl
group of Phe151 of the symmetry related molecule. In
addition, the primed site moieties of the modulators
are in contact with the side chains of Pro21 and
Asp154 of the same symmetry related molecule.
Therefore, an influence on the binding modes of the
modulators by the crystal contacts cannot be
totallyexcluded. However, the crystal contact does not
prevent binding of different prime site scaffolds in
different prime site pockets. Table 3 :
Three-dimensional structure of the new binding pocket
of kallikrein 7 CRYSTl 42.611 60. 343 80.633 90.00
90.00 90.00 P 21 21 21 ORIGXl 1.000000 0.000000
0.000000 0.00000 0RIGX2 0.000000 1.000000 0.000000
0.00000 0RIGX3 0.000000 0.000000 1.000000 0.00000
SCALEl 0.023468 0.000000 0.000000 0.00000 SCALE2
0.000000 0.016572 0.000000 0.00000 SCALE3 0.000000
0.000000 0.012402 0.00000 ATOM CB ILE A 16 5.077
12.746 32.116 1 .00 10.74 A C ANISOU CB ILE 16 1357
1177 1385 9 1 0 A C SIGUIJ CB ILE 16 22 18 18 999999
999999 999999 A C ATOM CG2 ILE 16 4.414 12.703 30.717
1.00 11.43 A C ANISOU CG2 ILE 16 1373 1474 1390 7 -2 0
A C SIGUIJ CG2 ILE 16 22 13 13 999999 852 999999 A C
ATOM CGl ILE 16 5.646 11.351 32.538 1.00 10.15 A C
ANISOU CGl ILE 16 1298 1167 1395 -13 -4 0 A C SIGUIJ
CGl ILE 16 15 11 11 999999 999999 999999 A C ATOM CDl
ILE 16 6.590 10.689 31.560 1.00 10.76 A C ANISOU CDl
ILE 16 1346 1238 1417 29 5 -1 A C SIGUIJ CDl ILE 16 15
22 10 999999 999999 999999 A C ATOM C ILE 16 5.552
15.206 31.787 1.00 10.91 A C ANISOU C ILE 16 1183 1092
1440 4 -108 -3 A C SIGUIJ C ILE 16 12 15 9 999999
999999 999999 A C ATOM O ILE 16 4.774 15.767 32.532
1.00 10.79 A O ANISOU O ILE 16 1286 1171 1507 63 -57
-6 A O SIGUIJ O ILE 16 1 0 0 221 57 289 A O ATOM N ILE
16 6.698 13.966 33.589 1.00 9.90 A N ANISOU N ILE 16
1283 1064 1282 59 0 A N SIGUIJ N ILE 16 1 0 0 221 66
290 A N ATOM CA ILE 16 6.169 13.847 32.184 1.00 10.55
A C ANISOU CA ILE 16 1283 1114 1281 81 0 -1 A C SIGUIJ
CA ILE 16 14 13 21 0 265989 999999 A C ATOM N ILE 17
5.926 15.671 30.585 1.00 11.18 A N ANISOU 9 N ILE 17
1446 1153 1477 56 2 -2 A N SIGUIJ 9 N ILE 17 1 0 0 221
66 290 A N ATOM 10 CA ILE 17 5.417 16.952 30.064 1.00
12.10 A C ANISOU 10 CA ILE 17 1450 1172 1618 57 -64 8
A C SIGUIJ 10 CA ILE 17 8 9 12 156 1511 999999 A C
ATOM 11 CB ILE 17 6.529 17.735 29.350 1.00 12.26 A C
ANISOU 11 CB ILE 17 1537 1234 1787 48 55 9 A C SIGUIJ
11 CB ILE 17 8 8 10 180 6 999999 A C ATOM 12 CG2 ILE
17 5.941 19.119 28.872 1.00 12.53 A C ANISOU 12 CG2
ILE 17 1893 1304 1900 189 2 15 A C SIGUIJ 12 CG2 ILE
17 8 8 8 191 617 999999 A C ATOM 13 CGl ILE 17 7.750
17.957 30.263 1.00 12.96 A CANISOU 13 CGl ILE A 17
1634 1643 1921 0 -58 -1 A C SIGUIJ 13 CGl ILE A 17 8 7
7 197 676 999999 A C ATOM 14 CDl ILE A 17 7 426 18 712
31 538 1 00 13 60 A C ANISOU 14 CDl ILE A 17 1963 1656
1929 44 2 1 A C SIGUIJ 14 CDl ILE A 17 8 7 6 201 676
999999 A C ATOM 15 C ILE A 17 4 313 16 687 29 037 1 00
12 56 A C ANISOU 15 C ILE A 17 1402 1257 1586 32 -21 0
A C SIGUIJ 15 C ILE A 17 8 7 5 204 659 988023 A C ATOM
16 O ILE A 17 4 516 15 889 28 122 1 00 12 36 A O
ANISOU 16 O ILE A 17 1497 1275 1591 49 -5 1 A O SIGUIJ
16 O ILE A 17 1 O 0 221 57 289 A O ATOM 17 N ASP A 18
3 150 17 343 29 232 1 00 13 27 A N ANISOU 17 N ASP A
18 1416 1360 1685 89 -34 -3 A N SIGUIJ 17 N ASP A 18 1
O 0 221 66 290 A N ATOM 18 CA ASP A 18 2 007 17 349 28
291 1 00 14 05 A C ANISOU 18 CA ASP A 18 1544 1613
1897 46 -212 60 A C SIGUIJ 18 CA ASP A 18 7 7 4 206
638 855653 A C ATOM 19 CB ASP A 18 2 386 17 918 26 913
1 00 15 58 A C ANISOU 19 CB ASP A 18 2263 1479 1926 68
-18 -3 A C SIGUIJ 19 CB ASP A 18 7 7 4 208 617 754615
A C ATOM 20 CG ASP A 18 1 151 18 251 26 055 1 00 16 60
A C ANISOU 20 CG ASP A 18 2333 1838 1991 172 -63 -25 A
C SIGUIJ 20 CG ASP A 18 7 7 3 209 596 674948 A C ATOM
21 ODl ASP A 18 O 112 18 577 26 628 1 00 18 23 A O
ANISOU 21 ODl ASP A 18 2635 4119 2133 945 30 51 A O
SIGUIJ 21 ODl ASP A 18 1 O 0 221 57 289 A O ATOM 22
0D2 ASP A 18 1 233 18 185 24 829 1 00 17 67 A O ANISOU
22 0D2 ASP A 18 2389 3156 1991 483 -53 -40 A O SIGUIJ
22 0D2 ASP A 18 1 O 0 221 57 289 A O ATOM 23 C ASP A
18 1 403 15 964 28 130 1 00 14 19 A C ANISOU 23 C ASP
A 18 1588 1641 1795 -3 -25 -1 A C SIGUIJ 23 C ASP A 18
7 7 3 210 576 610513 A C ATOM 24 O ASP A 18 O 895 15
606 27 045 1 00 14 18 A O ANISOU 24 O ASP A 18 1730
1957 1807 -162 -32 -33 A O SIGUIJ 24 O ASP A 18 1 0 0
221 57 289 A O ATOM 25 N GLY A 19 1 416 15 209 29 232
1 00 14 20 A N ANISOU 25 N GLY A 19 1512 1612 1803 -41
-23 -6 A N SIGUIJ 25 N GLY A 19 1 0 0 221 66 290 A N
ATOM 26 CA GLY A 19 O 676 13 954 29 260 1 00 14 43 A C
ANISOU 26 CA GLY A 19 1470 1590 2177 -13 -3 0 A C
SIGUIJ 26 CA GLY A 19 7 7 2 16 2131 13262 A C ATOM 27
C GLY A 19 -O 615 14 053 30 048 1 00 14 46 A C ANISOU
27 C GLY A 19 1325 1580 1798 -38 -240 -26 A C SIGUIJ
27 C GLY A 19 7 8 2 156 1509 13262 A C ATOM 28 O GLY A
19 -1 228 15 140 30 140 1 00 15 36 A O ANISOU 28 O GLY
A 19 1457 1603 3368 13 40 -1 A O SIGUIJ 28 O GLY A 19
1 0 0 221 57 289 A O ATOM 29 N ALA A 20 -1 039 12 931
30 604 1 00 14 61 A N ANISOU 29 N ALA A 20 1411 1582
1989 6 -73 2 A N SIGUIJ 29 N ALA A 20 1 0 0 221 66 290
A N ATOM 30 CA ALA A 20 -2 330 12 843 31 298 1 00 14
42 A CANISOU 30 CA ALA A 20 1426 1559 2026 28 -54 5 A
C SIGUIJ 30 CA ALA A 20 7 8 2 180 1232 13262 A C ATOM
31 CB ALA A 20 -3 444 12 549 30 291 1 00 15 24 A C
ANISOU 31 CB ALA A 20 1603 2578 2199 -195 -182 -43 A C
SIGUIJ 31 CB ALA A 20 7 9 1 191 1068 13262 A C ATOM 32
C ALA A 20 -2 215 11 693 32 256 1 00 14 43 A C ANISOU
32 C ALA A 20 1227 1549 1982 77 13 -2 A C SIGUIJ 32 C
ALA A 20 6 9 1 197 955 13262 A C ATOM 33 O ALA A 20 -1
402 10 791 32 055 1 00 13 98 A O ANISOU 33 O ALA A 20
1331 1642 1760 183 -31 14 A O SIGUIJ 33 O ALA A 20 1 0
0 221 57 289 A O ATOM 34 N PRO A 21 -3 043 11 661 33
301 1 00 14 48 A N ANISOU 34 N PRO A 21 1288 1632 2007
39 59 -5 A N SIGUIJ 34 N PRO A 21 1 0 0 221 66 290 A N
ATOM 35 CD PRO A 21 -4 048 12 644 33 756 1 00 14 83 A
C ANISOU 35 CD PRO A 21 1541 1800 2794 175 325 -92 A C
SIGUIJ 35 CD PRO A 21 7 11 1 201 872 13263 A C ATOM 36
CA PRO A 21 -2 941 10 505 34 219 1 00 14 80 A C ANISOU
36 CA PRO A 21 1375 1626 1987 3 4 0 A C SIGUIJ 36 CA
PRO A 21 7 13 1 204 807 13263 A C ATOM 37 CB PRO A 21
-4 067 10 765 35 243 1 00 14 78 A C ANISOU 37 CB PRO A
21 1626 2137 2270 87 260 -36 A C SIGUIJ 37 CB PRO A 21
9 20 0 206 755 13263 A C ATOM 38 CG PRO A 21 -4 249 12
306 35 208 1 00 15 02 A C ANISOU 38 CG PRO A 21 1710
2137 2810 95 340 -30 A C SIGUIJ 38 CG PRO A 21 5 0 0
208 712 13264 A C ATOM 39 C PRO A 21 -3 124 9 168 33
462 1 00 15 07 A C ANISOU 39 C PRO A 21 1444 1620 1929
-40 41 6 A C SIGUIJ 39 C PRO A 21 5 1 1 209 675 13264
A C ATOM 40 O PRO A 21 -4 000 9 040 32 592 1 00 15 55
A O ANISOU 40 O PRO A 21 1692 2259 2177 -91 -215 -34 A
O SIGUIJ 40 O PRO A 21 1 0 0 221 57 289 A O ATOM 41 N
CYS A 22 -2 296 8 185 33 761 1 00 15 39 A N ANISOU 41
N CYS A 22 1549 1659 2056 23 -11 1 A N SIGUIJ 41 N CYS
A 22 1 0 0 221 66 290 A N ATOM 42 CA CYS A 22 -2 418 6
865 33 130 1 00 15 88 A C ANISOU 42 CA CYS A 22 1853
1653 2100 10 -75 -3 A C SIGUIJ 42 CA CYS A 22 5 1 1
210 644 13265 A C ATOM 43 C CYS A 22 -3 697 6 228 33
607 1 00 16 58 A C ANISOU 43 C CYS A 22 1864 1719 2307
-16 -27 0 A C SIGUIJ 43 C CYS A 22 5 1 1 211 617 13265
A C ATOM 44 O CYS A 22 -4 105 6 448 34 723 1 00 16 62
A O ANISOU 44 O CYS A 22 2051 1809 2331 -14 49 -2 A O
SIGUIJ 44 O CYS A 22 1 0 0 221 57 289 A O ATOM 45 CB
CYS A 22 -1 259 5 925 33 523 1 00 15 41 A C ANISOU 45
CB CYS A 22 1802 1480 2278 -117 -147 4 A C 



SIGUIJ 45 CB CYS A 22 5 1 1 212 592 13266 A C ATOM 46
SG CYS A 22 0 421 6 523 33 162 1 00 14 69 A S ANISOU
46 SG CYS A 22 1822 1696 1955 -194 -224 61 A S SIGUIJ
46 SG CYS A 22 1 0 0 221 49 289 A 6 ATOM 47 N ALA A 23
-4 321 5 433 32 759 1 00 17 74 A NANISOU 47 N ALA A 23
2277 1732 2634 5 -394 -34 A N SIGUIJ 47 N ALA A 23 1 O
O 221 66 290 A N ATOM 48 CA ALA A 23 -5.508 4.669
33.194 1.00 18.55 A C ANISOU 48 CA ALA A 23 2391 1809
3463 -41 -135 -3 A C SIGUIJ 48 CA ALA A 23 5 1 1 213
571 13267 A C ATOM 49 CB ALA A 23 -6.037 3.781 32.042
1.00 18.86 A C ANISOU 49 CB ALA A 23 2965 2068 3487
-401 -128 -35 A C SIGUIJ 49 CB ALA A 23 5 1 1 213 552
13268 A C ATOM 50 C ALA A 23 -5.166 3.804 34.407 1.00
19.23 A C ANISOU 50 C ALA A 23 1845 1832 3427 1 37 1 A
C SIGUIJ 50 C ALA A 23 5 1 1 214 534 13269 A C ATOM 51
O ALA A 23 -4.112 3.144 34.461 1.00 18.85 A O ANISOU
51 O ALA A 23 1841 1831 3120 0 48 1 A O SIGUIJ 51 O
ALA A 23 1 0 0 221 57 289 A O ATOM 52 N ARG A 24
-6.032 3.816 35.411 1.00 20.08 A N ANISOU 52 N ARG A
24 1882 2804 3472 5 75 -1 A N SIGUIJ 52 N ARG A 24 1 0
0 221 65 290 A N ATOM 53 CA ARG A 24 -5.697 3.207
36.691 1.00 20.80 A C ANISOU 53 CA ARG A 24 1855 2815
3452 129 140 -15 A C SIGUIJ 53 CA ARG A 24 5 1 1 214
518 13269 A C ATOM 54 CB ARG A 24 -6.822 3.458 37.694
1.00 22.17 A C ANISOU 54 CB ARG A 24 3555 4746 5612
306 2004 -298 A C SIGUIJ 54 CB ARG A 24 5 1 1 214 504
13270 A C ATOM 55 CG ARG A 24 -6.871 4.917 38.104 1.00
24.04 A C ANISOU 55 CG ARG A 24 7566 4653 3991 894 390
104 A C SIGUIJ 55 CG ARG A 24 5 1 1 215 490 13271 A C
ATOM 56 CD ARG A 24 -5.651 5.348 38.911 1.00 25.58 A C
ANISOU 56 CD ARG A 24 8395 7383 5215 -3 -385 2 A C
SIGUIJ 56 CD ARG A 24 5 1 1 215 478 13273 A C ATOM 57
NE ARG A 24 -6.074 5.585 40.291 1.00 27.17 A N ANISOU
57 NE ARG A 24 10414 8862 5354 905 77 25 A N SIGUIJ 57
NE ARG A 24 1 0 0 221 65 290 A N ATOM 58 CZ ARG A 24
-6.285 6.793 40.812 1.00 27.52 A C ANISOU 58 CZ ARG A
24 6679 8752 5430 224 147 4 A C SIGUIJ 58 CZ ARG A 24
5 1 1 215 466 13274 A C ATOM 59 NHl ARG A 24 -6.098
7.887 40.064 1.00 28.32 A N ANISOU 59 NHl ARG A 24
6831 8764 5428 172 118 4 A N SIGUIJ 59 NHl ARG A 24 1
0 0 221 65 290 A N ATOM 60 NH2 ARG A 24 -6.731 6.923
42.060 1.00 28.06 A N ANISOU 60 NH2 ARG A 24 5890
11495 5319 752 -191 -109 A N SIGUIJ 60 NH2 ARG A 24 1
0 0 221 65 290 A N ATOM 61 C ARG A 24 -5.476 1.724
36.489 1.00 20.46 A C ANISOU 61 C ARG A 24 1964 2810
3539 158 110 -16 A C SIGUIJ 61 C ARG A 24 5 1 1 216
455 13275 A C ATOM 62 O ARG A 24 -6.252 1.056 35.774
1.00 21.02 A O ANISOU 62 O ARG A 24 2562 3150 3998
-121 -294 -37 A O SIGUIJ 62 O ARG A 24 1 0 0 221 57
289 A O ATOM 63 N GLY A 25 -4.405 1.185 37.066 1.00
19.77 A N ANISOU 63 N GLY A 25 1694 2152 3266 -187 298
55 A N SIGUIJ 63 N GLY A 25 1 0 0 221 65 290 A N ATOM
64 CA GLY A 25 -4.142 -0.252 36.960 1.00 19.02 A
CANISOU 64 CA GLY A 25 2494 2178 3788 -31 221 -4 A C
SIGUIJ 64 CA GLY A 25 5 1 1 216 445 13276 A C ATOM 65
C GLY A 25 -3 455 -O 704 35 691 1 00 18 44 A C ANISOU
65 C GLY A 25 1599 2043 3543 -102 -238 -3 A C SIGUIJ
65 C GLY A 25 5 1 1 216 436 13277 A C ATOM 66 O GLY A
25 -3 197 -1 879 35 566 1 00 18 78 A O ANISOU 66 O GLY
A 25 2182 2069 3909 1 -69 -1 A O SIGUIJ 66 O GLY A 25
1 O O 221 57 289 A O ATOM 67 N SER A 26 -3 101 O 199
34 775 1 00 17 58 A N ANISOU 67 N SER A 26 1637 1926
3293 -297 -416 -184 A N SIGUIJ 67 N SER A 26 1 O O 221
65 290 A N ATOM 68 CA SER A 26 -2 521 -O 204 33 539 1
00 16 76 A C ANISOU 68 CA SER A 26 1639 1828 3224 -141
-487 -92 A C SIGUIJ 68 CA SER A 26 5 1 1 216 427 13279
A C ATOM 69 CB SER A 26 -2 959 O 744 32 420 1 00 17 50
A C ANISOU 69 CB SER A 26 2341 1960 3304 23 -634 -58 A
C SIGUIJ 69 CB SER A 26 5 1 1 216 419 13280 A C ATOM
70 OG SER A 26 -2 523 2 081 32 633 1 00 17 84 A O
ANISOU 70 OG SER A 26 2705 1973 2835 -62 -851 69 A O
SIGUIJ 70 OG SER A 26 1 O O 221 57 289 A O ATOM 71 C
SER A 26 -O 983 -O 267 33 562 1 00 15 79 A C ANISOU 71
C SER A 26 1642 1901 2649 -132 -475 -100 A C SIGUIJ 71
C SER A 26 4 1 1 216 411 13282 A C ATOM 72 O SER A 26
-O 388 -O 642 32 569 1 00 15 91 A O ANISOU 72 O SER A
26 1789 1923 2633 5 -449 -18 A O SIGUIJ 72 O SER A 26
1 O O 221 57 289 A O ATOM 73 N HIS A 27 -O 404 O 093
34 705 1 00 14 85 A N ANISOU 73 N HIS A 27 1597 1233
2583 -97 -450 88 A N SIGUIJ 73 N HIS A 27 1 O O 221 65
290 A N ATOM 74 CA HIS A 27 1 073 O 045 34 891 1 00 14
13 A C ANISOU 74 CA HIS A 27 1596 1182 2242 -107 -396
104 A C SIGUIJ 74 CA HIS A 27 4 1 1 217 404 13283 A C
ATOM 75 CB HIS A 27 1 648 1 471 34 961 1 00 14 38 A C
ANISOU 75 CB HIS A 27 1622 1194 2354 -125 -156 -12 A C
SIGUIJ 75 CB HIS A 27 4 1 1 217 397 13285 A C ATOM 76
CG HIS A 27 1 495 2 179 33 679 1 00 15 00 A C ANISOU
76 CG HIS A 27 1758 1278 2360 -48 -128 -2 A C SIGUIJ
76 CG HIS A 27 4 1 1 217 390 13286 A C ATOM 77 CD2 HIS
A 27 2 337 2 364 32 656 1 00 15 85 A C ANISOU 77 CD2
HIS A 27 2142 1369 2619 15 183 34 A C SIGUIJ 77 CD2
HIS A 27 4 1 1 217 384 13288 A C ATOM 78 NDl HIS A 27
O 259 2 638 33 259 1 00 15 70 A N ANISOU 78 NDl HIS A
27 1802 1462 2672 O -210 2 A N SIGUIJ 78 NDl HIS A 27
1 O O 221 65 290 A N ATOM 79 CEl HIS A 27 O 339 3 050
32 017 1 00 15 87 A C ANISOU 79 CEl HIS A 27 2573 1650
2706 234 -53 63 A C SIGUIJ 79 CEl HIS A 27 4 1 1 217
378 13290 A C ATOM 80 NE2 HIS A 27 1 584 2 889 31 613
1 00 15 97 A N ANISOU 80 NE2 HIS A 27 2579 1630 2756
223 -27 16 A N SIGUIJ 80 NE2 HIS A 27 1 O O 221 65 290
A N ATOM 81 C HIS A 27 1 499 -O 711 36 103 1 00 13 41
A CANISOU 81 C HIS A 27 1335 1030 2120 -38 -247 -16 A
C SIGUIJ 81 C HIS A 27 4 1 1 217 372 13292 A C ATOM 82
O HIS A 27 2 230 -O 213 36 943 1 00 12 83 A O ANISOU
82 O HIS A 27 1319 1289 1972 -233 -109 9 A O SIGUIJ 82
O HIS A 27 1 O 0 221 57 289 A O ATOM 83 N PRO A 2 8 1
059 -1 976 36 227 1 00 12 88 A N ANISOU 83 N PRO A 28
1587 1063 2237 -143 -402 36 A N SIGUIJ 83 N PRO A 2 8
1 O 0 221 65 290 A N ATOM 84 CD PRO A 28 O 178 -2 764
35 323 1 00 13 22 A C ANISOU 84 CD PRO A 28 1835 1215
2589 -167 -633 -88 A C SIGUIJ 84 CD PRO A 28 4 1 1 217
366 13294 A C ATOM 85 CA PRO A 28 1 373 -2 734 37 452
1 00 12 51 A C ANISOU 85 CA PRO A 28 1385 1110 2197
-28 -278 24 A C SIGUIJ 85 CA PRO A 28 4 1 1 217 361
13296 A C ATOM 86 C B PRO A 28 O 454 -3 952 37 370 1
00 13 00 A C ANISOU 86 CB PRO A 28 1841 1359 2863 -369
-419 98 A C SIGUIJ 86 CB PRO A 2 8 4 1 1 218 356 13298
A C ATOM 87 CG PRO A 28 O 220 -4 146 35 990 1 00 13 60
A C ANISOU 87 CG PRO A 28 1975 1284 2883 -96 -481 53 A
C SIGUIJ 87 CG PRO A 28 4 1 1 218 351 13300 A C ATOM
88 C PRO A 28 2 842 -3 139 37 575 1 00 12 04 A C
ANISOU 88 C PRO A 28 1377 1099 1824 -36 -239 19 A C
SIGUIJ 88 C PRO A 28 4 1 1 218 347 13302 A C ATOM 89 O
PRO A 2 8 3 260 -3 581 38 616 1 00 11 68 A O ANISOU 89
O PRO A 28 1326 1114 1831 -80 -229 36 A O SIGUIJ 89 O
PRO A 28 1 O 0 221 57 289 A O ATOM 90 N TRP A 29 3 566
-2 991 36 501 1 00 11 90 A N ANISOU 90 N TRP A 29 1528
1241 1911 -72 -107 -4 A N SIGUIJ 90 N TRP A 29 1 O 0
221 65 290 A N ATOM 91 CA TRP A 29 4 996 -3 300 36 496
1 00 12 18 A C ANISOU 91 CA TRP A 29 1523 1332 1800
-64 -101 15 A C SIGUIJ 91 CA TRP A 29 4 1 1 218 342
13304 A C ATOM 92 CB TRP A 29 5 462 -3 949 35 170 1 00
13 13 A C ANISOU 92 CB TRP A 29 2014 1545 1850 145 -35
-22 A C SIGUIJ 92 CB TRP A 29 4 1 1 218 338 13306 A C
ATOM 93 CG TRP A 29 4 557 -3 677 34 063 1 00 14 19 A C
ANISOU 93 CG TRP A 29 1935 1421 1840 59 5 2 A C SIGUIJ
93 CG TRP A 29 4 1 1 218 334 13309 A C ATOM 94 CD2 TRP
A 29 4 456 -2 468 33 269 1 00 14 61 A C ANISOU 94 CD2
TRP A 29 1678 1431 1845 15 -7 0 A C SIGUIJ 94 CD2 TRP
A 2 9 4 1 1 218 330 13311 A C ATOM 9 5 CE2 TRP A 29 3
367 -2 647 32 397 1 00 14 65 A C ANISOU 95 CE2 TRP A 2
9 1668 2320 1813 -130 26 14 A C SIGUIJ 95 CE2 TRP A 29
4 1 1 218 326 13313 A C ATOM 96 CE3 TRP A 29 5 164 -1
260 33 223 1 00 14 33 A C ANISOU 96 CE3 TRP A 2 9 1697
1435 1778 16 3 0 A C SIGUIJ 96 CE3 TRP A 29 4 1 1 218
322 13316 A C ATOM 97 CDl TRP A 2 9 3 550 -4 500 33
613 1 00 15 11 A C ANISOU 97 CDl TRP A 29 2761 2440
1961 -856 -156 143 A C SIGUIJ 97 CDl TRP A 29 4 1 1
218 319 13318 A C ATOM 98 NEl TRP A 29 2 846 -3 888 32
651 1 00 15 86 A NANISOU 98 NEl TRP A 29 2881 2580
1940 -698 -148 114 A N SIGUIJ 98 NEl TRP A 29 1 0 0
221 65 290 A N ATOM 99 CZ2 TRP A 29 2 .979 -1 .691 31
.498 1 .00 15 .40 A C ANISOU 99 CZ2 TRP A 29 2058 2335
1811 -28 17 0 A C SIGUIJ 99 CZ2 TRP A 29 4 1 1 218 315
13321 A C ATOM 100 CZ3 TRP A 29 4 .756 -0 .305 32 .310
1 .00 14 .89 A C ANISOU 100 CZ3 TRP A 29 1979 1524
1775 179 30 17 A C SIGUIJ 100 CZ3 TRP A 29 4 1 1 218
312 13324 A C ATOM 101 CH2 TRP A 29 3 .670 -0 .537 31
.460 1 .00 14 .79 A C ANISOU 101 CH2 TRP A 29 2012
2299 1774 13 28 0 A C SIGUIJ 101 CH2 TRP A 29 4 1 1
218 308 13326 A C ATOM 102 C TRP A 29 5 .828 -2 .043
36 .737 1 .00 12 .02 A C ANISOU 102 C TRP A 29 1359
1288 1518 12 23 1 A C SIGUIJ 102 C TRP A 29 3 1 1 218
305 13329 A C ATOM 103 O TRP A 29 7 .069 -2 .125 36
.796 1 .00 12 .59 A O ANISOU 103 O TRP A 29 1355 1715
2100 60 1 0 A O SIGUIJ 103 O TRP A 29 1 0 0 221 57 289
A O ATOM 104 N AGLN A 30 5 .205 -0 .863 36 .830 0 .50
11 .35 A N ANISOU 104 N AGLN A 30 1329 1275 1273 _ 9
-1 0 A N SIGUIJ 104 N AGLN A 30 1 0 0 221 65 290 A N
ATOM 105 N BGLN A 30 5 .203 -0 .881 36 .850 0 .50 13
.54 A N ANISOU 105 N BGLN A 30 1323 1291 1407 0 0 0 A
N SIGUIJ 105 N BGLN A 30 1 0 0 221 65 290 A N ATOM 106
CA AGLN A 30 5 .894 0 .403 37 .181 0 .50 11 .36 A C
ANISOU 106 CA AGLN A 30 1320 1267 1269 0 -2 0 A C
SIGUIJ 106 CA AGLN A 30 3 1 1 218 302 13332 A C ATOM
107 CA BGLN A 30 5 .970 0 .313 37 .155 0 .50 13 .55 A
C ANISOU 107 CA BGLN A 30 1312 1301 1399 0 -2 0 A C
SIGUIJ 107 CA BGLN A 30 3 1 1 218 299 13335 A C ATOM
108 CB AGLN A 30 5 .001 1 .609 36 .822 0 .50 12 .26 A
C ANISOU 108 CB AGLN A 30 1333 1253 1305 -2 0 0 A C
SIGUIJ 108 CB AGLN A 30 3 1 1 218 296 13338 A C ATOM
109 CB BGLN A 30 5 .267 1 .540 36 .592 0 .50 14 .45 A
C ANISOU 109 CB BGLN A 30 1335 1312 1452 0 -6 0 A C
SIGUIJ 109 CB BGLN A 30 3 1 2 219 294 13341 A C ATOM
110 CG AGLN A 30 5 .508 3 .025 37 .334 0 .50 14 .52 A
C ANISOU 110 CG AGLN A 30 1371 1241 1278 -7 1 0 A C
SIGUIJ 110 CG AGLN A 30 3 1 2 219 291 13344 A C ATOM
111 CG BGLN A 30 6 .161 2 .794 36 .722 0 .50 16 .71 A
C ANISOU 111 CG BGLN A 30 1348 1315 1580 0 -35 0 A C
SIGUIJ 111 CG BGLN A 30 3 1 2 219 288 13347 A C ATOM
112 CD AGLN A 30 6 .288 3 .795 36 .261 0 .50 14 .95 A
C ANISOU 112 CD AGLN A 30 1351 1153 1282 37 5 2 A C
SIGUIJ 112 CD AGLN A 30 3 1 1 219 286 13350 A C ATOM
113 CD BGLN A 30 6 .013 3 .746 35 .560 0 .50 17 .14 A
C ANISOU 113 CD BGLN A 30 2113 1379 1582 255 76 29 A C
SIGUIJ 113 CD BGLN A 30 3 1 1 35 2109 290 A C ATOM 114
OElAGLN A 30 5 .876 3 .821 35 .118 0 .50 16 .06 A O
ANISOU 114 OElAGLN A 30 1451 2071 1288 196 -24 -17 A O
SIGUIJ 114 OElAGLN A 30 1 0 0 221 57 289 A O ATOM 115
OElBGLN A 30 5 .231 3 .488 34 .662 0 .50 18 .25 A
OANISOU 115 OElBGLN A 30 2203 1420 1669 292 -14 -6 A O
SIGUIJ 115 OElBGLN A 30 1 0 0 221 57 289 A O ATOM 116
NE2AGLN A 30 7 403 4 428 36 640 0 50 16 36 A N ANISOU
116 NE2AGLN A 30 1381 1242 1350 -6 0 0 A N SIGUIJ 116
NE2AGLN A 30 1 0 0 221 65 289 A N ATOM 117 NE2BGLN A
30 6 748 4 850 35 586 0 50 18 55 A N ANISOU 117
NE2BGLN A 30 1820 1249 1612 450 53 57 A N SIGUIJ 117
NE2BGLN A 30 1 0 0 221 65 289 A N 



ATOM 118 C AGLN A 30 6 208 0 473 38 664 0 50 10 74 A C
ANISOU 118 C AGLN A 30 1091 1125 1264 -1 15 0 A C
SIGUIJ 118 C AGLN A 30 3 1 1 157 1501 290 A C ATOM 119
C BGLN A 30 6 210 0 474 38 651 0 50 12 93 A C ANISOU
119 C BGLN A 30 1098 1088 1390 0 1 0 A C SIGUIJ 119 C
BGLN A 30 3 1 1 181 1228 290 A C ATOM 120 O AGLN A 30
5 337 0 147 39 489 0 50 10 87 A O ANISOU 120 O AGLN A
30 1106 1331 1279 -50 25 6 A O SIGUIJ 120 O AGLN A 30
1 0 0 221 57 289 A O ATOM 121 O BGLN A 30 5 317 0 188
39 463 0 50 13 06 A O ANISOU 121 O BGLN A 30 1169 1313
1472 -63 66 19 A O SIGUIJ 121 O BGLN A 30 1 0 0 221 57
289 A O ATOM 122 N VAL A 31 7 422 0 905 39 005 1 00 9
60 A N ANISOU 122 N VAL A 31 1089 1057 1213 5 14 1 A N
SIGUIJ 122 N VAL A 31 1 0 0 221 65 289 A N ATOM 123 CA
VAL A 31 7 763 1 199 40 367 1 00 9 54 A C ANISOU 123
CA VAL A 31 1166 1082 1207 -8 1 0 A C SIGUIJ 123 CA
VAL A 31 3 1 1 191 1065 290 A C ATOM 124 CB VAL A 31 8
754 0 156 40 963 1 00 9 53 A C ANISOU 124 CB VAL A 31
1198 1106 1235 11 -1 0 A C SIGUIJ 124 CB VAL A 31 3 1
1 197 953 290 A C ATOM 125 CGl VAL A 31 8 192 -1 238
40 888 1 00 10 19 A C ANISOU 125 CGl VAL A 31 1457
1140 1524 -82 -5 -3 A C SIGUIJ 125 CGl VAL A 31 3 1 1
201 870 290 A C ATOM 126 CG2 VAL A 31 10 134 0 266 40
296 1 00 9 91 A C ANISOU 126 CG2 VAL A 31 1206 1164
1260 3 4 0 A C SIGUIJ 126 CG2 VAL A 31 3 1 1 204 806
290 A C ATOM 127 C VAL A 31 8 337 2 615 40 423 1 00 9
25 A C ANISOU 127 C VAL A 31 1145 1079 1094 12 1 0 A C
SIGUIJ 127 C VAL A 31 3 1 1 206 754 290 A C ATOM 128 O
VAL A 31 8 676 3 230 39 417 1 00 9 42 A O ANISOU 128 O
VAL A 31 1235 1123 1098 8 18 1 A O SIGUIJ 128 O VAL A
31 1 0 0 221 57 289 A O ATOM 129 N ALA A 32 8 436 3
153 41 652 1 00 9 37 A N ANISOU 129 N ALA A 32 1272
1099 1098 -23 16 -2 A N SIGUIJ 129 N ALA A 32 1 0 0
221 65 289 A N ATOM 130 CA ALA A 32 9 210 4 366 41 898
1 00 9 78 A C ANISOU 130 CA ALA A 32 1249 1094 1197
-13 1 0 A C SIGUIJ 130 CA ALA A 32 3 1 0 208 711 290 A
C ATOM 131 CB ALA A 32 8 351 5 460 42 481 1 00 9 76 A
C ANISOU 131 CB ALA A 32 1359 1149 1201 66 10 3 A C
SIGUIJ 131 CB ALA A 32 3 1 0 209 675 290 A C ATOM 132
C ALA A 32 10 330 4 050 42 873 1 00 10 12 A CANISOU
132 C ALA A 32 1242 1129 1199 -11 -1 0 A C SIGUIJ 132
C ALA A 32 3 1 0 210 643 290 A C ATOM 133 O ALA A 32
10 139 3 271 43 844 1 00 10 36 A O ANISOU 133 O ALA A
32 1456 1231 1233 -165 -69 41 A O SIGUIJ 133 O ALA A
32 1 O 0 221 57 289 A O ATOM 134 N LEU A 33 11 476 4
682 42 664 1 00 10 54 A N ANISOU 134 N LEU A 33 1224
1112 1226 3 0 0 A N SIGUIJ 134 N LEU A 33 1 O 0 221 65
289 A N ATOM 135 CA LEU A 33 12 560 4 613 43 607 1 00
11 11 A C ANISOU 135 CA LEU A 33 1222 1142 1244 7 -3 0
A C SIGUIJ 135 CA LEU A 33 3 1 0 211 616 290 A C ATOM
136 CB LEU A 33 13 898 4 466 42 877 1 00 12 76 A C
ANISOU 136 CB LEU A 33 1307 1723 1534 78 145 -32 A C
SIGUIJ 136 CB LEU A 33 3 1 0 212 592 290 A C ATOM 137
CG LEU A 33 14 013 3 133 42 096 1 00 13 82 A C ANISOU
137 CG LEU A 33 2005 1782 1606 316 -131 -94 A C SIGUIJ
137 CG LEU A 33 3 1 0 213 570 290 A C ATOM 138 CDl LEU
A 33 15 339 3 077 41 298 1 00 15 26 A C ANISOU 138 CDl
LEU A 33 2152 3310 1943 551 89 191 A C SIGUIJ 138 CDl
LEU A 33 3 1 0 213 551 290 A C ATOM 139 CD2 LEU A 33
13 824 1 976 43 017 1 00 14 92 A C ANISOU 139 CD2 LEU
A 33 3327 1868 1759 214 9 1 A C SIGUIJ 139 CD2 LEU A
33 3 1 0 214 534 290 A C ATOM 140 C LEU A 33 12 540 5
910 44 392 1 00 11 52 A C ANISOU 140 C LEU A 33 1208
1140 1249 -7 -1 0 A C SIGUIJ 140 C LEU A 33 3 1 0 214
518 290 A C ATOM 141 O LEU A 33 12 664 7 004 43 780 1
00 10 87 A O ANISOU 141 O LEU A 33 1395 1137 1241 -18
13 A O SIGUIJ 141 O LEU A 33 1 0 0 221 57 289 A O ATOM
142 N LEU A 34 12 396 5 788 45 715 1 00 11 68 A N
ANISOU 142 N LEU A 34 1170 1376 1248 15 3 0 A N SIGUIJ
142 N LEU A 34 1 0 0 221 65 289 A N ATOM 143 CA LEU A
34 12 314 6 943 46 604 1 00 12 60 A C ANISOU 143 CA
LEU A 34 1479 1370 1243 7 73 3 A C SIGUIJ 143 CA LEU A
34 3 1 0 214 503 290 A C ATOM 144 CB LEU A 34 11 081 6
842 47 541 1 00 12 95 A C ANISOU 144 CB LEU A 34 1514
1734 1296 -17 119 10 A C SIGUIJ 144 CB LEU A 34 3 1 0
215 490 290 A C ATOM 145 CG LEU A 34 9 777 6 385 46
830 1 00 12 96 A C ANISOU 145 CG LEU A 34 1607 1906
1508 -69 -3 1 A C SIGUIJ 145 CG LEU A 34 3 1 0 215 477
290 A C ATOM 146 CDl LEU A 34 8 650 6 238 47 872 1 00
13 74 A C ANISOU 146 CDl LEU A 34 1687 2206 1548 -130
51 -19 A C SIGUIJ 146 CDl LEU A 34 3 1 0 215 466 290 A
C ATOM 147 CD2 LEU A 34 9 357 7 365 45 767 1 00 13 15
A C ANISOU 147 CD2 LEU A 34 1786 1933 1514 11 -1 0 A C
SIGUIJ 147 CD2 LEU A 34 3 1 0 216 455 290 A C ATOM 148
C LEU A 34 13 565 7 002 47 468 1 00 13 57 A C ANISOU
148 C LEU A 34 1511 1624 1306 12 30 1 A C SIGUIJ 148 C
LEU A 34 3 1 0 216 445 290 A C ATOM 149 O LEU A 34 14
159 5 987 47 850 1 00 13 68 A OANISOU 149 O LEU A 34
1564 1637 1416 2 -11 0 A O SIGUIJ 149 O LEU A 34 1 O 0
221 57 289 A O ATOM 150 N SER A 35 13 936 8 232 47 793
1 00 14 73 A N ANISOU 150 N SER A 35 1898 1654 1350
-116 -70 21 A N SIGUIJ 150 N SER A 35 1 O 0 221 65 289
A N ATOM 151 CA SER A 35 14 881 8 464 48 857 1 00 16
41 A C ANISOU 151 CA SER A 35 2180 2469 1578 -157 -305
-116 A C SIGUIJ 151 CA SER A 35 3 1 0 216 436 290 A C
ATOM 152 CB SER A 35 15 753 9 660 48 459 1 00 17 26 A
C ANISOU 152 CB SER A 35 2216 2459 2653 -95 0 0 A C
SIGUIJ 152 CB SER A 35 3 1 0 216 427 290 A C ATOM 153
OG SER A 35 16 663 9 949 49 532 1 00 19 50 A O ANISOU
153 OG SER A 35 2541 5015 2800 -738 -110 -149 A O
SIGUIJ 153 OG SER A 35 1 O 0 221 57 289 A O ATOM 154 C
SER A 35 14 032 8 785 50 083 1 00 16 90 A C ANISOU 154
C SER A 35 2398 2366 1625 -6 -193 2 A C SIGUIJ 154 C
SER A 35 3 1 0 216 419 290 A C ATOM 155 O SER A 35 13
521 9 891 50 175 1 00 16 99 A O ANISOU 155 O SER A 35
2400 2365 1781 0 -161 -2 A O SIGUIJ 155 O SER A 35 1 0
0 221 57 289 A O ATOM 156 N GLY A 36 13 870 7 816 50
996 1 00 17 66 A N ANISOU 156 N GLY A 36 2457 2401
1660 -24 -183 29 A N SIGUIJ 156 N GLY A 36 1 0 0 221
65 289 A N ATOM 157 CA GLY A 36 12 902 7 996 52 076 1
00 18 35 A C ANISOU 157 CA GLY A 36 2983 2300 2129
-149 320 -62 A C SIGUIJ 157 CA GLY A 36 3 1 0 217 411
290 A C ATOM 158 C GLY A 36 11 499 8 004 51 475 1 00
18 74 A C ANISOU 158 C GLY A 36 2927 2453 1870 -152
436 -76 A C SIGUIJ 158 C GLY A 36 3 1 0 217 404 290 A
C ATOM 159 O GLY A 36 11 031 6 959 50 980 1 00 19 36 A
O ANISOU 159 O GLY A 36 3305 2782 2182 -526 835 -406 A
O SIGUIJ 159 O GLY A 36 1 0 0 221 57 289 A O ATOM 160
N AASN A 38 10 841 9 156 51 477 0 50 19 21 A N ANISOU
160 N AASN A 38 2998 2481 1260 -106 463 -60 A N SIGUIJ
160 N AASN A 38 1 0 0 221 65 289 A N ATOM 161 N BASN A
38 10 837 9 161 51 484 0 50 21 40 A N ANISOU 161 N
BASN A 38 2935 2451 1681 -163 415 -91 A N SIGUIJ 161 N
BASN A 38 1 0 0 221 65 289 A N ATOM 162 CA AASN A 38 9
525 9 292 50 867 0 50 19 45 A C ANISOU 162 CA AASN A
38 3071 2625 1630 -86 299 -37 A C SIGUIJ 162 CA AASN A
38 3 1 0 217 397 290 A C ATOM 163 CA BASN A 38 9 584 9
336 50 746 0 50 21 64 A C ANISOU 163 CA BASN A 38 3238
2455 2604 -245 -109 36 A C SIGUIJ 163 CA BASN A 38 3 1
0 217 390 290 A C ATOM 164 CB AASN A 38 8 565 9 931 51
867 0 50 21 32 A C ANISOU 164 CB AASN A 38 3969 3097
1906 520 779 254 A C SIGUIJ 164 CB AASN A 38 3 1 0 217
384 290 A C ATOM 165 CB BASN A 38 8 446 9 760 51 678 0
50 23 51 A C ANISOU 165 CB BASN A 38 3600 3504 2904
159 143 64 A C SIGUIJ 165 CB BASN A 38 3 1 0 217 378
290 A C ATOM 166 CG AASN A 38 9 047 11 305 52 305 0 50
22 29 A CANISOU 166 CG AASN A 38 4334 3158 2340 437
629 163 A C SIGUIJ 166 CG AASN A 38 3 1 0 217 372 290
A C ATOM 167 CG BASN A 38 7.797 8.601 52.331 0.50
24.48 A C ANISOU 167 CG BASN A 38 3999 3561 3006 25
316 14 A C SIGUIJ 167 CG BASN A 38 3 1 O 217 366 290 A
C ATOM 168 ODlAASN A 38 9.518 11.483 53.418 0.50 23.94
A O ANISOU 168 ODlAASN A 38 13642 4902 4099 786 -3366
-264 A O SIGUIJ 168 ODlAASN A 38 1 0 0 221 57 289 A O
ATOM 169 ODlBASN A 38 7.643 8.557 53.549 0.50 26.13 A
O ANISOU 169 ODlBASN A 38 4651 7786 3014 -907 366 32 A
O SIGUIJ 169 ODlBASN A 38 1 0 0 221 57 289 A O ATOM
170 ND2AASN A 38 8.954 12.272 51.420 0.50 23.58 A N
ANISOU 170 ND2AASN A 38 3506 2961 2202 -23 218 -6 A N
SIGUIJ 170 ND2AASN A 38 1 0 0 221 65 289 A N ATOM 171
ND2BASN A 38 7.399 7.631 51.525 0.50 25.77 A N ANISOU
171 ND2BASN A 38 5305 3691 3182 -249 -8 1 A N SIGUIJ
171 ND2BASN A 38 1 0 0 221 65 289 A N ATOM 172 C AASN
A 38 9.587 10.171 49.609 0.50 18.94 A C ANISOU 172 C
AASN A 38 2703 2575 1608 -86 266 -69 A C SIGUIJ 172 C
AASN A 38 3 1 0 217 361 290 A C ATOM 173 C BASN A 38
9.640 10.322 49.580 0.50 21.13 A C ANISOU 173 C BASN A
38 2703 2394 2572 -42 49 -10 A C SIGUIJ 173 C BASN A
38 3 1 0 218 356 290 A C ATOM 174 O AASN A 38 8.557
10.475 49.008 0.50 19.09 A O ANISOU 174 O AASN A 38
2944 2973 2298 -1 -114 -3 A O SIGUIJ 174 O AASN A 38 1
0 0 221 57 289 A O ATOM 175 O BASN A 38 8.597 10.687
49.032 0.50 21.28 A O ANISOU 175 O BASN A 38 2746 2555
2688 7 -5 0 A O SIGUIJ 175 O BASN A 38 1 0 0 221 57
289 A O ATOM 176 N AGLN A 39 10.789 10.602 49.221 0.50
17.84 A N ANISOU 176 N AGLN A 39 2564 1698 1697 277
233 69 A N SIGUIJ 176 N AGLN A 39 1 0 0 221 65 289 A N
ATOM 177 N BGLN A 39 10.842 10.756 49.195 0.50 20.03 A
N ANISOU 177 N BGLN A 39 2585 2227 1629 17 -247 -9 A N
SIGUIJ 177 N BGLN A 39 1 0 0 221 65 289 A N ATOM 178
CA AGLN A 39 10.911 11.552 48.118 0.50 16.87 A C
ANISOU 178 CA AGLN A 39 2168 1642 1636 149 59 16 A C
SIGUIJ 178 CA AGLN A 39 3 1 0 218 351 290 A C ATOM 179
CA BGLN A 39 10.968 11.684 48.078 0.50 19.06 A C
ANISOU 179 CA BGLN A 39 2140 2182 1656 365 -2 -1 A C
SIGUIJ 179 CA BGLN A 39 3 1 0 218 346 290 A C ATOM 180
CB AGLN A 39 12.010 12.556 48.439 0.50 18.21 A C
ANISOU 180 CB AGLN A 39 2485 2055 1554 -214 134 -43 A
C SIGUIJ 180 CB AGLN A 39 3 1 0 218 342 290 A C ATOM
181 CB BGLN A 39 12.119 12.679 48.323 0.50 20.40 A C
ANISOU 181 CB BGLN A 39 2467 2609 1793 -4 -34 2 A C
SIGUIJ 181 CB BGLN A 39 3 1 0 218 338 290 A C ATOM 182
CG AGLN A 39 11.590 13.519 49.543 0.50 20.94 A C
ANISOU 182 CG AGLN A 39 4813 2247 1558 498 400 67 A C
SIGUIJ 182 CG AGLN A 39 3 1 0 218 334 290 A C ATOM 183
CG BGLN A 39 12.162 13.856 47.333 0.50 23.13 A CANISOU
183 CG BGLN A 39 6609 2671 1942 540 793 97 A C SIGUIJ
183 CG BGLN A 39 3 1 0 218 330 290 A C ATOM 184 CD
AGLN A 39 10.530 14 .487 49 .057 0 .50 22 .09 A C
ANISOU 184 CD AGLN A 39 4844 1804 3110 132 -396 -23 A
C SIGUIJ 184 CD AGLN A 39 3 1 0 218 326 290 A C ATOM
185 CD BGLN A 39 13.249 14 .884 47 .642 0 .50 24 .28 A
C ANISOU 185 CD BGLN A 39 7887 3880 5011 -575 13 2 A C
SIGUIJ 185 CD BGLN A 39 3 1 0 218 322 290 A C ATOM 186
OElAGLN A 39 10.757 15 .244 48 .122 0 .50 23 .85 A O
ANISOU 186 OElAGLN A 39 7952 1817 3362 285 481 26 A O
SIGUIJ 186 OElAGLN A 39 1 0 0 221 57 289 A O ATOM 187
OElBGLN A 39 14.098 14 .668 48 .508 0 .50 26 .04 A O
ANISOU 187 OElBGLN A 39 9118 6539 6004 151 -1012 -51 A
O SIGUIJ 187 OElBGLN A 39 1 0 0 221 57 289 A O ATOM
188 NE2AGLN A 39 9.365 14 .454 49 .682 0 .50 23 .39 A
N ANISOU 188 NE2AGLN A 39 5096 5212 3983 41 71 -10 A N
SIGUIJ 188 NE2AGLN A 39 1 0 0 221 65 289 A N ATOM 189
NE2BGLN A 39 13.221 16 .010 46 .939 0 .50 25 .58 A N
ANISOU 189 NE2BGLN A 39 6178 3851 4926 -526 159 -50 A
N SIGUIJ 189 NE2BGLN A 39 1 0 0 221 65 289 A N 



ATOM 190 C AGLN A 39 11.215 10 .869 46 .777 0 .50 15
.25 A C ANISOU 190 C AGLN A 39 1586 1583 1636 0 0 0 A
C SIGUIJ 190 C AGLN A 39 3 1 0 218 318 290 A C ATOM
191 C BGLN A 39 11.231 10 .914 46 .773 0 .50 17 .44 A
C ANISOU 191 C BGLN A 39 1636 2081 1649 161 -1 3 A C
SIGUIJ 191 C BGLN A 39 3 1 0 218 315 290 A C ATOM 192
O AGLN A 39 12.145 10 .050 46 .676 0 .50 14 .48 A O
ANISOU 192 O AGLN A 39 1594 1581 1457 0 -14 0 A O
SIGUIJ 192 O AGLN A 39 1 0 0 221 57 289 A O ATOM 193 O
BGLN A 39 12.138 10 .069 46 .696 0 .50 16 .67 A O
ANISOU 193 O BGLN A 39 1674 2111 1542 191 -4 -4 A O
SIGUIJ 193 O BGLN A 39 1 0 0 221 57 289 A O ATOM 194 N
LEU A 40 10.460 11 .236 45 .742 1 .00 13 .93 A N
ANISOU 194 N LEU A 40 1491 1582 1598 -2 66 1 A N
SIGUIJ 194 N LEU A 40 1 0 0 221 65 289 A N ATOM 195 CA
LEU A 40 10.683 10 .606 44 .410 1 .00 12 .92 A C
ANISOU 195 CA LEU A 40 1356 1524 1597 -31 53 8 A C
SIGUIJ 195 CA LEU A 40 3 1 0 218 312 290 A C ATOM 196
CB LEU A 40 9.769 11 .223 43 .394 1 .00 12 .72 A C
ANISOU 196 CB LEU A 40 1493 1494 1694 -1 -55 -8 A C
SIGUIJ 196 CB LEU A 40 3 1 0 218 308 290 A C ATOM 197
CG LEU A 40 10.039 10 .715 41 .963 1 .00 12 .55 A C
ANISOU 197 CG LEU A 40 1722 1387 1706 -5 0 0 A C
SIGUIJ 197 CG LEU A 40 3 1 0 218 305 290 A C ATOM 198
CDl LEU A 40 9.679 9 .246 41 .850 1 .00 12 .53 A C
ANISOU 198 CDl LEU A 40 1609 1377 1747 14 2 0 A C
SIGUIJ 198 CDl LEU A 40 3 1 0 218 302 290 A C ATOM 199
CD2 LEU A 40 9.166 11 .497 40 .989 1 .00 12 .87 A C
ANISOU 199 CD2 LEU A 40 2090 1780 1721 377 -27 -22 A C
SIGUIJ 199 CD2 LEU A 40 3 1 0 218 299 290 A C ATOM 200
C LEU A 40 12.119 10 .859 43 .997 1 .00 12 .46 A
CANISOU 200 C LEU A 40 1335 1197 1424 25 5 0 A C
SIGUIJ 200 C LEU A 40 3 1 0 218 296 290 A C ATOM 201 O
LEU A 40 12.604 12 .013 44 .012 1 .00 12 .88 A O
ANISOU 201 O LEU A 40 1625 1248 1672 -94 3 3 A O
SIGUIJ 201 O LEU A 40 1 0 0 221 57 289 A O ATOM 202 N
HIS A 41 12.788 9 .810 43 .565 1 .00 11 .50 A N ANISOU
202 N HIS A 41 1248 1160 1302 -24 1 0 A N SIGUIJ 202 N
HIS A 41 1 0 0 221 65 289 A N ATOM 203 CA HIS A 41
14.095 9 .947 42 .933 1 .00 10 .71 A C ANISOU 203 CA
HIS A 41 1249 1155 1274 -28 0 0 A C SIGUIJ 203 CA HIS
A 41 3 1 0 219 293 290 A C ATOM 204 CB HIS A 41 15.128
9 .142 43 .722 1 .00 10 .98 A C ANISOU 204 CB HIS A 41
1266 1209 1307 -4 -1 0 A C SIGUIJ 204 CB HIS A 41 3 1
0 219 291 290 A C ATOM 205 CG HIS A 41 16.523 9 .500
43 .347 1 .00 10 .96 A C ANISOU 205 CG HIS A 41 1281
1429 1279 -91 2 6 A C SIGUIJ 205 CG HIS A 41 2 1 0 219
288 290 A C ATOM 206 CD2 HIS A 41 17.517 8 .800 42
.755 1 .00 10 .94 A C ANISOU 206 CD2 HIS A 41 1306
1513 1249 -42 -1 0 A C SIGUIJ 206 CD2 HIS A 41 2 1 0
219 285 290 A C ATOM 207 NDl HIS A 41 17.048 10 .749
43 .618 1 .00 11 .76 A N ANISOU 207 NDl HIS A 41 1482
1474 1696 -178 -65 -59 A N SIGUIJ 207 NDl HIS A 41 1 0
0 221 65 289 A N ATOM 208 CEl HIS A 41 18.293 10 .801
43 .195 1 .00 11 .42 A C ANISOU 208 CEl HIS A 41 1480
1707 1745 -159 -40 -22 A C SIGUIJ 208 CEl HIS A 41 2 1
0 219 283 290 A C ATOM 209 NE2 HIS A 41 18.614 9 .642
42 .680 1 .00 11 .19 A N ANISOU 209 NE2 HIS A 41 1406
1687 1633 -183 13 8 A N SIGUIJ 209 NE2 HIS A 41 1 0 0
221 65 289 A N ATOM 210 C HIS A 41 14.067 9 .523 41
.444 1 .00 10 .29 A C ANISOU 210 C HIS A 41 1182 1050
1269 -7 -3 0 A C SIGUIJ 210 C HIS A 41 2 1 0 219 280
290 A C ATOM 211 O HIS A 41 14.590 10 .273 40 .588 1
.00 10 .52 A O ANISOU 211 O HIS A 41 1447 1068 1291
-92 77 -27 A O SIGUIJ 211 O HIS A 41 1 0 0 221 57 289
A O ATOM 212 N CYS A 42 13.481 8 .354 41 .138 1 .00 9
.76 A N ANISOU 212 N CYS A 42 1233 1063 1149 -34 10 -3
A N SIGUIJ 212 N CYS A 42 1 0 0 221 64 289 A N ATOM
213 CA CYS A 42 13.458 7 .885 39 .760 1 .00 9 .65 A C
ANISOU 213 CA CYS A 42 1222 1113 1149 -30 1 0 A C
SIGUIJ 213 CA CYS A 42 2 1 0 219 278 290 A C ATOM 214
C CYS A 42 12.287 6 .932 39 .567 1 .00 9 .15 A C
ANISOU 214 C CYS A 42 1079 897 1150 151 1 -2 A C
SIGUIJ 214 C CYS A 42 2 1 0 219 276 290 A C ATOM 215 O
CYS A 42 11.652 6 .457 40 .545 1 .00 9 .16 A O ANISOU
215 O CYS A 42 1210 1144 1141 -8 3 0 A O SIGUIJ 215 O
CYS A 42 1 0 0 221 57 289 A O ATOM 216 CB CYS A 42
14.705 7 .106 39 .423 1 .00 10 .11 A C ANISOU 216 CB
CYS A 42 1254 1211 1236 16 1 1 A C SIGUIJ 216 CB CYS A
42 2 1 0 219 273 290 A C ATOM 217 SG CYS A 42 16.187 8
.081 39 .076 1 .00 10 .44 A SANISOU 217 SG CYS A 42
1259 1262 1221 0 5 0 A S SIGUIJ 217 SG CYS A 42 1 0 0
221 49 289 A S ATOM 218 N GLY A 43 11 981 6 644 38 326
1 00 9 41 A N ANISOU 218 N GLY A 43 1123 916 1162 72 2
-2 A N SIGUIJ 218 N GLY A 43 1 0 0 221 64 289 A N ATOM
219 CA GLY A 43 11 122 5 525 38 028 1 00 9 14 A C
ANISOU 219 CA GLY A 43 1184 946 1182 23 0 0 A C SIGUIJ
219 CA GLY A 43 2 1 0 219 271 290 A C ATOM 220 C GLY A
43 11 888 4 246 37 848 1 00 9 24 A C ANISOU 220 C GLY
A 43 1222 956 1143 35 7 2 A C SIGUIJ 220 C GLY A 43 2
1 0 219 269 290 A C ATOM 221 O GLY A 43 13 118 4 214
37 889 1 00 9 94 A O ANISOU 221 O GLY A 43 1219 1071
1587 27 5 0 A O SIGUIJ 221 O GLY A 43 1 0 0 221 56 289
A O ATOM 222 N GLY A 44 11 154 3 165 37 568 1 00 9 21
A N ANISOU 222 N GLY A 44 1227 951 1241 46 0 0 A N
SIGUIJ 222 N GLY A 44 1 0 0 221 64 289 A N ATOM 223 CA
GLY A 44 11 759 1 840 37 297 1 00 9 38 A C ANISOU 223
CA GLY A 44 1195 949 1269 42 -2 0 A C SIGUIJ 223 CA
GLY A 44 2 1 0 219 267 290 A C ATOM 224 C GLY A 44 10
670 0 881 36 925 1 00 9 47 A C ANISOU 224 C GLY A 44
1167 935 1090 60 8 4 A C SIGUIJ 224 C GLY A 44 2 1 0
219 265 290 A C ATOM 225 O GLY A 44 9 475 1 226 36 894
1 00 9 28 A O ANISOU 225 O GLY A 44 1154 1005 1272 64
11 -2 A O SIGUIJ 225 O GLY A 44 1 0 0 221 56 289 A O
ATOM 226 N VAL A 45 11 109 -0 343 36 641 1 00 9 57 A N
ANISOU 226 N VAL A 45 1228 939 1165 63 9 5 A N SIGUIJ
226 N VAL A 45 1 0 0 221 64 289 A N ATOM 227 CA VAL A
45 10 162 -1 428 36 379 1 00 10 47 A C ANISOU 227 CA
VAL A 45 1349 1042 1480 -33 -43 -3 A C SIGUIJ 227 CA
VAL A 45 2 1 0 219 263 290 A C ATOM 228 CB VAL A 45 10
067 -1 867 34 895 1 00 11 25 A C ANISOU 228 CB VAL A
45 1934 1227 1484 57 -100 -12 A C SIGUIJ 228 CB VAL A
45 2 1 0 219 261 290 A C ATOM 229 CGl VAL A 45 9 505
-0 699 34 079 1 00 12 17 A C ANISOU 229 CGl VAL A 45
2443 1284 1519 201 -199 -37 A C SIGUIJ 229 CGl VAL A
45 2 1 0 219 259 290 A C ATOM 230 CG2 VAL A 45 11 426
-2 314 34 385 1 00 11 84 A C ANISOU 230 CG2 VAL A 45
1964 1327 1651 79 -23 -4 A C SIGUIJ 230 CG2 VAL A 45 2
1 0 219 257 290 A C ATOM 231 C VAL A 45 10 536 -2 640
37 193 1 00 10 59 A C ANISOU 231 C VAL A 45 1193 1043
1477 -72 -27 1 A C SIGUIJ 231 C VAL A 45 2 1 0 219 255
290 A C ATOM 232 O VAL A 45 11 695 -2 926 37 505 1 00
10 74 A O ANISOU 232 O VAL A 45 1202 1061 1805 -105
-120 41 A O SIGUIJ 232 O VAL A 45 1 0 0 221 56 289 A O
ATOM 233 N LEU A 46 9 494 -3 408 37 539 1 00 10 71 A N
ANISOU 233 N LEU A 46 1168 973 1575 10 4 0 A N SIGUIJ
233 N LEU A 46 1 0 0 221 64 289 A N ATOM 234 CA LEU A
46 9 719 -4 660 38 256 1 00 10 83 A CANISOU 234 CA LEU
A 46 1417 991 1583 23 7 0 A C SIGUIJ 234 CA LEU A 46 2
1 0 219 253 290 A C ATOM 235 CB LEU A 46 8 469 -5 021
39 052 1 00 11 09 A C ANISOU 235 CB LEU A 46 1450 1269
1572 -64 6 1 A C SIGUIJ 235 CB LEU A 46 2 1 0 219 252
290 A C ATOM 236 CG LEU A 46 8 600 -6 228 39 986 1 00
11 03 A C ANISOU 236 CG LEU A 46 1562 1272 1562 -60 0
-2 A C SIGUIJ 236 CG LEU A 46 2 1 0 219 250 290 A C
ATOM 237 CDl LEU A 46 9 556 -5 869 41 099 1 00 11 37 A
C ANISOU 237 CDl LEU A 46 1540 1181 1562 -1 0 0 A C
SIGUIJ 237 CDl LEU A 46 2 1 0 219 248 290 A C ATOM 238
CD2 LEU A 46 7 237 -6 661 40 502 1 00 12 42 A C ANISOU
238 CD2 LEU A 46 1663 1418 2039 -113 194 -12 A C
SIGUIJ 238 CD2 LEU A 46 2 1 0 219 247 290 A C ATOM 239
C LEU A 46 10 037 -5 762 37 279 1 00 11 25 A C ANISOU
239 C LEU A 46 1508 1024 1604 63 4 -1 A C SIGUIJ 239 C
LEU A 46 2 1 0 219 245 290 A C ATOM 240 O LEU A 46 9
172 -6 116 36 443 1 00 11 54 A O ANISOU 240 O LEU A 46
1554 1295 1635 -16 -8 -1 A O SIGUIJ 240 O LEU A 46 1 0
0 221 56 289 A O ATOM 241 N VAL A 47 11 218 -6 360 37
374 1 00 11 33 A N ANISOU 241 N VAL A 47 1473 917 1721
-1 -8 0 A N SIGUIJ 241 N VAL A 47 1 0 0 221 64 289 A N
ATOM 242 CA VAL A 47 11 617 -7 457 36 456 1 00 12 20 A
C ANISOU 242 CA VAL A 47 1589 944 1749 22 8 0 A C
SIGUIJ 242 CA VAL A 47 2 1 0 219 243 290 A C ATOM 243
CB VAL A 47 13 132 -7 531 36 319 1 00 11 95 A C ANISOU
243 CB VAL A 47 1588 1116 2027 27 27 -1 A C SIGUIJ 243
CB VAL A 47 2 1 0 219 242 290 A C ATOM 244 CGl VAL A
47 13 524 -8 722 35 459 1 00 12 53 A C ANISOU 244 CGl
VAL A 47 1881 1165 2043 135 24 -11 A C SIGUIJ 244 CGl
VAL A 47 2 1 0 219 240 290 A C ATOM 245 CG2 VAL A 47
13 676 -6 210 35 700 1 00 12 70 A C ANISOU 245 CG2 VAL
A 47 1707 1139 2103 -9 56 3 A C SIGUIJ 245 CG2 VAL A
47 2 1 0 219 239 290 A C ATOM 246 C VAL A 47 11 094 -8
792 37 019 1 00 12 39 A C ANISOU 246 C VAL A 47 1511
945 1769 46 17 -1 A C SIGUIJ 246 C VAL A 47 2 1 0 219
237 290 A C ATOM 247 O VAL A 47 10 525 -9 641 36 298 1
00 13 11 A O ANISOU 247 O VAL A 47 1875 1153 1846 -200
9 -29 A O SIGUIJ 247 O VAL A 47 1 0 0 221 56 289 A O
ATOM 248 N ASN A 48 11 274 -8 986 38 310 1 00 12 97 A
N ANISOU 248 N ASN A 48 1610 1093 1767 10 -9 1 A N
SIGUIJ 248 N ASN A 48 1 0 0 221 64 289 A N ATOM 249 CA
ASN A 48 10 692 -10 197 38 940 1 00 13 56 A C ANISOU
249 CA ASN A 48 1881 1184 1765 -143 -30 21 A C SIGUIJ
249 CA ASN A 48 2 1 0 219 236 290 A C ATOM 250 CB ASN
A 48 11 514 -11 465 38 691 1 00 13 95 A C ANISOU 250
CB ASN A 48 1980 1232 1875 -85 -22 3 A C SIGUIJ 250 CB
ASN A 48 2 1 0 219 234 290 A C ATOM 251 CG ASN A 48 12
949 -11 323 39 128 1 00 14 48 A CANISOU 251 CG ASN A
48 2032 1624 2353 -125 -178 8 A C SIGUIJ 251 CG ASN A
48 2 1 0 219 233 290 A C ATOM 252 ODl ASN A 48 13.236
-10.802 40.234 1.00 14.80 A O ANISOU 252 ODl ASN A 48
1744 1578 2355 13 -166 -9 A O SIGUIJ 252 ODl ASN A 48
1 O O 221 56 289 A O ATOM 253 ND2 ASN A 48 13.863
-11.736 38.267 1.00 15.49 A N ANISOU 253 ND2 ASN A 48
2331 2029 2614 46 56 -4 A N SIGUIJ 253 ND2 ASN A 48 1
0 0 221 64 289 A N ATOM 254 C ASN A 48 10.591 -9.863
40.432 1.00 14.01 A C ANISOU 254 C ASN A 48 1938 1259
1777 -307 26 -25 A C SIGUIJ 254 C ASN A 48 2 1 0 219
232 290 A C ATOM 255 O ASN A 48 10.777 -8.674 40.833
1.00 13.61 A O ANISOU 255 O ASN A 48 1850 1230 1641
-252 -44 32 A O SIGUIJ 255 O ASN A 48 1 0 0 221 56 289
A O ATOM 256 N AGLU A 49 10.232 -10.835 41.275 0.50
14.78 A N ANISOU 256 N AGLU A 49 1993 1342 1824 -383
-31 33 A N SIGUIJ 256 N AGLU A 49 1 0 0 221 64 289 A N
ATOM 257 N BGLU A 49 10.279 -10.868 41.259 0.50 16.97
A N ANISOU 257 N BGLU A 49 2692 1451 1833 -668 -125 73
A N SIGUIJ 257 N BGLU A 49 1 0 0 221 64 289 A N ATOM
258 CA AGLU A 49 9.895 -10.519 42.670 0.50 15.14 A C
ANISOU 258 CA AGLU A 49 1953 1282 1836 -526 -10 14 A C
SIGUIJ 258 CA AGLU A 49 2 1 0 219 230 290 A C ATOM 259
CA BGLU A 49 9.970 -10.660 42.680 0.50 17.33 A C
ANISOU 259 CA BGLU A 49 2140 2923 1801 -131 -322 -14 A
C SIGUIJ 259 CA BGLU A 49 2 1 0 219 229 290 A C ATOM
260 CB AGLU A 49 9.299 -11.753 43.388 0.50 16.48 A C
ANISOU 260 CB AGLU A 49 2320 1346 1820 -689 41 -34 A C
SIGUIJ 260 CB AGLU A 49 2 1 0 219 228 290 A C ATOM 261
CB BGLU A 49 9.618 -12.009 43.367 0.50 18.67 A C
ANISOU 261 CB BGLU A 49 5735 2899 2972 33 1843 23 A C
SIGUIJ 261 CB BGLU A 49 2 1 0 219 226 290 A C 



ATOM 262 CG AGLU A 49 8.105 -12.394 42.692 0.50 18.70
A C ANISOU 262 CG AGLU A 49 2626 2154 1929 -1165 -48
54 A C SIGUIJ 262 CG AGLU A 49 2 1 0 219 225 290 A C
ATOM 263 CG BGLU A 49 8.504 -12.838 42.715 0.50 20.89
A C ANISOU 263 CG BGLU A 49 6858 2850 6466 104 -162
-36 A C SIGUIJ 263 CG BGLU A 49 2 1 0 219 224 290 A C
ATOM 264 CD AGLU A 49 8.468 -13.544 41.739 0.50 19.66
A C ANISOU 264 CD AGLU A 49 3022 2158 1755 -883 -230
149 A C SIGUIJ 264 CD AGLU A 49 2 1 0 219 223 290 A C
ATOM 265 CD BGLU A 49 7.906 -13.862 43.655 0.50 21.85
A C ANISOU 265 CD BGLU A 49 6242 2697 6614 528 -98 69
A C SIGUIJ 265 CD BGLU A 49 2 1 0 219 222 290 A C ATOM
266 OElAGLU A 49 9.352 -13.404 40.878 0.50 20.29 A O
ANISOU 266 OElAGLU A 49 3300 1254 2020 -905 54 -28 A O
SIGUIJ 266 OElAGLU A 49 1 0 0 221 56 289 A O ATOM 267
OElBGLU A 49 8.685 -14.452 44.415 0.50 22.48 A O
ANISOU 267 OElBGLU A 49 5760 1973 6434 47 22 0 A O
SIGUIJ 267 OElBGLU A 49 1 0 0 221 56 289 A O ATOM 268
0E2AGLU A 49 7.836 -14.615 41.842 0.50 21.02 A OANISOU
268 0E2AGLU A 49 2538 1944 1986 -562 -21 16 A O SIGUIJ
268 0E2AGLU A 49 1 0 0 221 56 289 A O ATOM 269 OE2BGLU
A 49 6 .671 -14 .055 43 .646 0 .50 23 .21 A O ANISOU
269 OE2BGLU A 49 6326 6186 4560 -14 -65 3 A O SIGUIJ
269 0E2BGLU A 49 1 0 0 221 56 289 A O ATOM 270 C AGLU
A 49 11. 092 -9 .977 43 .471 0 .50 14 .59 A C ANISOU
270 C AGLU A 49 1877 959 1825 -364 -1 3 A C SIGUIJ 270
C AGLU A 49 2 1 0 219 220 290 A C ATOM 271 C BGLU A 49
11. 117 -10 .003 43 .452 0 .50 16 .78 A C ANISOU 271 C
BGLU A 49 1898 2721 1417 -13 -68 2 A C SIGUIJ 271 C
BGLU A 49 2 1 0 219 219 290 A C ATOM 272 O AGLU A 49
10. 911 -9 .406 44 .538 0 .50 14 .43 A O ANISOU 272 O
AGLU A 49 1617 968 1833 -452 -2 -5 A O SIGUIJ 272 O
AGLU A 49 1 0 0 221 56 289 A O ATOM 273 O BGLU A 49
10. 903 -9 .403 44 .497 0 .50 16 .62 A O ANISOU 273 O
BGLU A 49 2607 2738 1454 3 81 -1 A O SIGUIJ 273 O BGLU
A 49 1 0 0 221 56 289 A O ATOM 274 N AARG A 50 12. 298
-10 .150 42 .935 0 .50 14 .49 A N ANISOU 274 N AARG A
50 1891 1588 1752 -249 -23 23 A N SIGUIJ 274 N AARG A
50 1 0 0 221 64 289 A N ATOM 275 N BARG A 50 12. 324
-10 .137 42 .917 0 .50 16 .68 A N ANISOU 275 N BARG A
50 1933 1479 1657 -163 39 -17 A N SIGUIJ 275 N BARG A
50 1 0 0 221 64 289 A N ATOM 276 CA AARG A 50 13. 500
-9 .681 43 .606 0 .50 14 .49 A C ANISOU 276 CA AARG A
50 1818 1271 1701 -88 17 -7 A C SIGUIJ 276 CA AARG A
50 2 1 0 219 218 290 A C ATOM 277 CA BARG A 50 13. 521
-9 .691 43 .604 0 .50 16 .68 A C ANISOU 277 CA BARG A
50 1925 1261 1694 -78 21 -5 A C SIGUIJ 277 CA BARG A
50 2 1 0 219 217 290 A C ATOM 278 CB AARG A 50 14. 485
-10 .854 43 .733 0 .50 16 .52 A C ANISOU 278 CB AARG A
50 2045 1410 2763 76 -144 -3 A C SIGUIJ 278 CB AARG A
50 2 1 0 219 216 290 A C ATOM 279 CB BARG A 50 14. 511
-10 .863 43 .682 0 .50 18 .71 A C ANISOU 279 CB BARG A
50 2233 1459 2243 166 0 15 A C SIGUIJ 279 CB BARG A 50
2 1 0 220 215 290 A C ATOM 280 CG AARG A 50 14. 078
-11 .827 44 .830 0 .50 19 .27 A C ANISOU 280 CG AARG A
50 2668 1491 2900 48 68 56 A C SIGUIJ 280 CG AARG A 50
2 1 0 220 214 290 A C ATOM 281 CG BARG A 50 15. 776
-10 .563 44 .436 0 .50 21 .46 A C ANISOU 281 CG BARG A
50 2299 2636 2258 -105 5 -9 A C SIGUIJ 281 CG BARG A
50 2 1 0 220 213 290 A C ATOM 282 CD AARG A 50 14. 453
-11 .226 46 .145 0 .50 21 .50 A C ANISOU 282 CD AARG A
50 4009 2861 2974 -1194 251 -214 A C SIGUIJ 282 CD
AARG A 50 2 1 0 220 212 290 A C ATOM 283 CD BARG A 50
15. 496 -10 .244 45 .904 0 .50 23 .69 A C ANISOU 283
CD BARG A 50 1961 2702 2258 -105 -36 - A C SIGUIJ 283
CD BARG A 50 2 1 0 220 210 290 A C ATOM 284 NE AARG A
50 14. 330 -12 .163 47 .243 0 .50 23 .77 A N ANISOU
284 NE AARG A 50 10900 2957 3100 -1335 899 -149 A N
SIGUIJ 284 NE AARG A 50 1 0 0 221 64 289 A N ATOM 285
NE BARG A 50 15. 178 -11 .468 46 .633 0 .50 25 .96 A
NANISOU 285 NE BARG A 50 3268 2753 2278 -366 95 -42 A
N SIGUIJ 285 NE BARG A 50 1 0 0 221 64 289 A N ATOM
286 CZ AARG A 50 14.812 -11 .933 48 .455 0 .50 24 .33
A C ANISOU 286 CZ AARG A 50 13002 3449 3369 -1870 159
-30 A C SIGUIJ 286 CZ AARG A 50 2 1 0 220 209 290 A C
ATOM 287 CZ BARG A 50 14.845 -11 .524 47 .916 0 .50 26
.52 A C ANISOU 287 CZ BARG A 50 6401 1896 2492 -303
909 -62 A C SIGUIJ 287 CZ BARG A 50 2 1 0 220 208 290
A C ATOM 288 NHlAARG A 50 15.452 -10 .794 48 .688 0
.50 24 .98 A N ANISOU 288 NHlAARG A 50 7444 1672 5139
1342 -320 -124 A N SIGUIJ 288 NHlAARG A 50 1 0 0 221
64 289 A N ATOM 289 NHlBARG A 50 14.778 -10 .419 48
.644 0 .50 27 .17 A N ANISOU 289 NHlBARG A 50 2982
1878 2323 88 -2 0 A N SIGUIJ 289 NHlBARG A 50 1 0 0
221 64 289 A N ATOM 290 NH2AARG A 50 14.635 -12 .813
49 .432 0 .50 25 .28 A N ANISOU 290 NH2AARG A 50 10903
3280 3376 -1231 350 -56 A N SIGUIJ 290 NH2AARG A 50 1
0 0 221 64 289 A N ATOM 291 NH2BARG A 50 14.585 -12
.699 48 .471 0 .50 27 .47 A N ANISOU 291 NH2BARG A 50
5043 1978 2193 -488 -128 21 A N SIGUIJ 291 NH2BARG A
50 1 0 0 221 64 289 A N ATOM 292 C AARG A 50 14.230 -8
.472 42 .996 0 .50 13 .60 A C ANISOU 292 C AARG A 50
1610 1207 1674 40 4 -1 A C SIGUIJ 292 C AARG A 50 2 1
0 220 207 290 A C ATOM 293 C BARG A 50 14.234 -8 .472
42 .995 0 .50 15 .79 A C ANISOU 293 C BARG A 50 1663
1187 1666 69 0 -8 A C SIGUIJ 293 C BARG A 50 2 1 0 220
207 290 A C ATOM 294 O AARG A 50 15.150 -7 .938 43
.635 0 .50 13 .67 A O ANISOU 294 O AARG A 50 1658 1339
1681 -26 1 1 A O SIGUIJ 294 O AARG A 50 1 0 0 221 56
289 A O ATOM 295 O BARG A 50 15.147 -7 .928 43 .630 0
.50 15 .86 A O ANISOU 295 O BARG A 50 1742 1370 1670
-36 -9 3 A O SIGUIJ 295 O BARG A 50 1 0 0 221 56 289 A
O ATOM 296 N TRP A 51 13.850 -8 .067 41 .779 1 .00 12
.29 A N ANISOU 296 N TRP A 51 1505 1152 1666 -23 12 1
A N SIGUIJ 296 N TRP A 51 1 0 0 221 64 289 A N ATOM
297 CA TRP A 51 14.687 -7 .155 41 .015 1 .00 11 .48 A
C ANISOU 297 CA TRP A 51 1322 1088 1578 80 -57 4 A C
SIGUIJ 297 CA TRP A 51 2 1 0 220 206 290 A C ATOM 298
CB TRP A 51 15.438 -7 .960 39 .942 1 .00 11 .69 A C
ANISOU 298 CB TRP A 51 1512 1196 1650 156 29 -17 A C
SIGUIJ 298 CB TRP A 51 2 1 0 220 205 290 A C ATOM 299
CG TRP A 51 16.522 -8 .845 40 .509 1 .00 12 .06 A C
ANISOU 299 CG TRP A 51 1546 1244 1789 172 -23 4 A C
SIGUIJ 299 CG TRP A 51 2 1 0 220 204 290 A C ATOM 300
CD2 TRP A 51 17.836 -8 .423 40 .881 1 .00 12 .06 A C
ANISOU 300 CD2 TRP A 51 1547 1134 2005 202 -63 2 A C
SIGUIJ 300 CD2 TRP A 51 2 1 0 220 203 290 A C ATOM 301
CE2 TRP A 51 18.523 -9 .572 41 .358 1 .00 12 .45 A C
ANISOU 301 CE2 TRP A 51 1614 1123 2069 211 -80 5 A C
SIGUIJ 301 CE2 TRP A 51 2 1 0 220 202 290 A C ATOM 302
CE3 TRP A 51 18.514 -7 .191 40 .859 1 .00 12 .45 A
CANISOU 302 CE3 TRP A 51 1580 1160 2082 175 -53 -2 A C
SIGUIJ 302 CE3 TRP A 51 2 1 0 220 201 290 A C ATOM 303
CDl TRP A 51 16 465 -10 197 40 765 1 00 12 45 A C
ANISOU 303 CDl TRP A 51 1555 1255 2117 201 136 36 A C
SIGUIJ 303 CDl TRP A 51 2 1 0 220 200 290 A C ATOM 304
NEl TRP A 51 17 655 -10 617 41 271 1 00 12 82 A N
ANISOU 304 NEl TRP A 51 1665 1140 2779 176 -147 22 A N
SIGUIJ 304 NEl TRP A 51 1 0 0 221 64 289 A N ATOM 305
CZ2 TRP A 51 19 835 -9 530 41 785 1 00 12 49 A C
ANISOU 305 CZ2 TRP A 51 1611 1163 2023 200 -56 7 A C
SIGUIJ 305 CZ2 TRP A 51 2 1 0 220 199 290 A C ATOM 306
CZ3 TRP A 51 19 811 -7 153 41 280 1 00 12 11 A C
ANISOU 306 CZ3 TRP A 51 1560 1152 1987 177 -12 1 A C
SIGUIJ 306 CZ3 TRP A 51 2 1 0 220 198 290 A C ATOM 307
CH2 TRP A 51 20 475 -8 318 41 738 1 00 12 39 A C
ANISOU 307 CH2 TRP A 51 1622 1161 2100 192 -45 3 A C
SIGUIJ 307 CH2 TRP A 51 2 1 0 220 197 290 A C ATOM 308
C TRP A 51 13 891 -6 072 40 335 1 00 10 92 A C ANISOU
308 C TRP A 51 1176 1024 1481 -8 7 0 A C SIGUIJ 308 C
TRP A 51 2 1 0 220 197 290 A C ATOM 309 O TRP A 51 12
875 -6 331 39 672 1 00 10 75 A O ANISOU 309 O TRP A 51
1253 1057 1624 -29 -90 2 A O SIGUIJ 309 O TRP A 51 1 0
0 221 56 289 A O ATOM 310 N VAL A 52 14 461 -4 863 40
420 1 00 9 93 A N ANISOU 310 N VAL A 52 1180 1012 1381
3 5 0 A N SIGUIJ 310 N VAL A 52 1 0 0 221 64 289 A N
ATOM 311 CA VAL A 52 13 946 -3 683 39 687 1 00 10 04 A
C ANISOU 311 CA VAL A 52 1260 1029 1401 35 -8 1 A C
SIGUIJ 311 CA VAL A 52 2 1 0 220 196 290 A C ATOM 312
CB VAL A 52 13 646 -2 570 40 742 1 00 10 01 A C ANISOU
312 CB VAL A 52 1267 1028 1421 8 5 0 A C SIGUIJ 312 CB
VAL A 52 2 1 0 220 195 290 A C ATOM 313 CGl VAL A 52
13 540 -1 174 40 086 1 00 10 49 A C ANISOU 313 CGl VAL
A 52 1519 1027 1429 22 8 1 A C SIGUIJ 313 CGl VAL A 52
2 1 0 220 194 290 A C ATOM 314 CG2 VAL A 52 12 358 -2
904 41 442 1 00 10 41 A C ANISOU 314 CG2 VAL A 52 1315
1176 1577 -25 66 -2 A C SIGUIJ 314 CG2 VAL A 52 2 1 0
220 193 290 A C ATOM 315 C VAL A 52 14 986 -3 249 38
695 1 00 9 93 A C ANISOU 315 C VAL A 52 1213 950 1395
98 -18 3 A C SIGUIJ 315 C VAL A 52 2 1 0 220 193 290 A
C ATOM 316 O VAL A 52 16 193 -3 210 39 022 1 00 10 38
A O ANISOU 316 O VAL A 52 1200 1474 1279 89 3 -2 A O
SIGUIJ 316 O VAL A 52 1 0 0 221 56 289 A O ATOM 317 N
LEU A 53 14 537 -2 834 37 532 1 00 9 71 A N ANISOU 317
N LEU A 53 1220 933 1395 84 -2 0 A N SIGUIJ 317 N LEU
A 53 1 0 0 221 64 289 A N ATOM 318 CA LEU A 53 15 414
-2 262 36 504 1 00 9 85 A C ANISOU 318 CA LEU A 53
1255 969 1420 69 14 0 A C SIGUIJ 318 CA LEU A 53 2 1 0
220 192 290 A C ATOM 319 CB LEU A 53 15 126 -2 913 35
149 1 00 10 62 A CANISOU 319 CB LEU A 53 1407 1063
1430 18 3 -3 A C SIGUIJ 319 CB LEU A 53 2 1 0 220 191
290 A C ATOM 320 CG LEU A 53 15 952 -2 426 33 945 1 00
11 41 A C ANISOU 320 CG LEU A 53 1564 1285 1460 -109
58 -30 A C SIGUIJ 320 CG LEU A 53 2 1 0 220 190 290 A
C ATOM 321 CDl LEU A 53 17 413 -2 811 34 144 1 00 11
99 A C ANISOU 321 CDl LEU A 53 1598 1740 1791 0 14 0 A
C SIGUIJ 321 CDl LEU A 53 2 1 0 220 190 290 A C ATOM
322 CD2 LEU A 53 15 368 -3 099 32 683 1 00 12 17 A C
ANISOU 322 CD2 LEU A 53 1834 1300 1485 -176 -27 11 A C
SIGUIJ 322 CD2 LEU A 53 2 1 0 220 189 290 A C ATOM 323
C LEU A 53 15 139 -0 749 36 447 1 00 9 78 A C ANISOU
323 C LEU A 53 1161 957 1161 42 0 0 A C SIGUIJ 323 C
LEU A 53 2 1 0 220 188 290 A C ATOM 324 O LEU A 53 13
987 -0 283 36 434 1 00 9 80 A O ANISOU 324 O LEU A 53
1161 1023 1414 59 -19 -2 A O SIGUIJ 324 O LEU A 53 1 0
0 221 56 289 A O ATOM 325 N THR A 54 16 206 0 054 36
393 1 00 9 36 A N ANISOU 325 N THR A 54 1186 980 1366
15 5 0 A N SIGUIJ 325 N THR A 54 1 0 0 221 64 289 A N
ATOM 326 CA THR A 54 16 127 1 504 36 372 1 00 8 84 A C
ANISOU 326 CA THR A 54 1075 983 1311 1 13 0 A C SIGUIJ
326 CA THR A 54 2 1 0 220 187 290 A C ATOM 327 CB THR
A 54 16 005 2 003 37 822 1 00 9 07 A C ANISOU 327 CB
THR A 54 1303 1023 1315 63 0 0 A C SIGUIJ 327 CB THR A
54 2 1 0 220 187 290 A C ATOM 328 OGl THR A 54 15 735
3 395 37 800 1 00 9 46 A O ANISOU 328 OGl THR A 54
1233 1021 1316 33 2 0 A O SIGUIJ 328 OGl THR A 54 1 0
0 221 56 289 A O ATOM 329 CG2 THR A 54 17 246 1 746 38
680 1 00 9 74 A C ANISOU 329 CG2 THR A 54 1317 1192
1327 102 0 2 A C SIGUIJ 329 CG2 THR A 54 2 1 0 220 186
290 A C ATOM 330 C THR A 54 17 386 2 042 35 672 1 00 8
45 A C ANISOU 330 C THR A 54 1059 1008 1241 0 -14 0 A
C SIGUIJ 330 C THR A 54 2 1 0 220 185 290 A C ATOM 331
O THR A 54 18 135 1 279 35 019 1 00 8 67 A O ANISOU
331 O THR A 54 1116 1041 1232 19 11 0 A O SIGUIJ 331 O
THR A 54 1 0 0 221 56 289 A O ATOM 332 N ALA A 55 17
617 3 347 35 762 1 00 7 93 A N ANISOU 332 N ALA A 55
1049 1005 1170 -2 -7 0 A N SIGUIJ 332 N ALA A 55 1 0 0
221 64 289 A N ATOM 333 CA ALA A 55 18 795 3 977 35
147 1 00 8 32 A C ANISOU 333 CA ALA A 55 1069 1011
1176 -7 12 0 A C SIGUIJ 333 CA ALA A 55 2 1 0 220 185
290 A C 



ATOM 334 CB ALA A 55 18 411 5 409 34 690 1 00 8 36 A C
ANISOU 334 CB ALA A 55 1358 1036 1190 63 5 1 A C
SIGUIJ 334 CB ALA A 55 2 1 0 220 184 290 A C ATOM 335
C ALA A 55 19 957 4 000 36 103 1 00 8 62 A C ANISOU
335 C ALA A 55 1091 1008 1198 -13 -14 0 A C SIGUIJ 335
C ALA A 55 2 0 0 220 183 290 A C ATOM 336 O ALA A 55
19 779 4 158 37 313 1 00 9 17 A OANISOU 336 O ALA A 55
1214 1103 1202 -8 0 0 A O SIGUIJ 336 O ALA A 55 1 O 0
221 56 289 A O ATOM 337 N ALA A 56 21.161 3 .886 35.
553 1 .00 8 .88 A N ANISOU 337 N ALA A 56 1095 1072
1255 2 0 0 A N SIGUIJ 337 N ALA A 56 1 O 0 221 64 289
A N ATOM 338 CA ALA A 56 22.391 4 .022 36. 349 1 .00 9
.13 A C ANISOU 338 CA ALA A 56 1104 1100 1268 0 -8 0 A
C SIGUIJ 338 CA ALA A 56 2 O 0 220 183 290 A C ATOM
339 CB ALA A 56 23.610 3 .713 35. 508 1 .00 9 .18 A C
ANISOU 339 CB ALA A 56 1170 1355 1368 54 68 -18 A C
SIGUIJ 339 CB ALA A 56 2 O 0 220 182 290 A C ATOM 340
C ALA A 56 22.554 5 .400 37. 029 1 .00 9 .29 A C
ANISOU 340 C ALA A 56 1031 1098 1243 -5 28 1 A C
SIGUIJ 340 C ALA A 56 2 O 0 220 181 290 A C ATOM 341 O
ALA A 56 23.143 5 .504 38. 109 1 .00 9 .43 A O ANISOU
341 O ALA A 56 1154 1208 1275 1 -41 0 A O SIGUIJ 341 O
ALA A 56 1 O 0 221 56 289 A O ATOM 342 N HIS A 57
21.994 6 .440 36. 418 1 .00 9 .29 A N ANISOU 342 N HIS
A 57 957 1083 1231 -43 84 18 A N SIGUIJ 342 N HIS A 57
1 O 0 221 64 289 A N ATOM 343 CA HIS A 57 22.040 7
.794 36. 980 1 .00 9 .88 A C ANISOU 343 CA HIS A 57
1219 1096 1260 -30 0 0 A C SIGUIJ 343 CA HIS A 57 2 O
0 220 181 290 A C ATOM 344 CB HIS A 57 21.411 8 .781
35. 963 1 .00 10 .96 A C ANISOU 344 CB HIS A 57 1419
1251 1271 138 58 39 A C SIGUIJ 344 CB HIS A 57 2 O 0
220 180 290 A C ATOM 345 CG HIS A 57 21.862 10 .199
36. 174 1 .00 12 .51 A C ANISOU 345 CG HIS A 57 1737
1288 1898 38 -5 0 A C SIGUIJ 345 CG HIS A 57 2 O 0 220
179 290 A C ATOM 346 CD2 HIS A 57 22.606 10 .741 37.
162 1 .00 13 .42 A C ANISOU 346 CD2 HIS A 57 1862 1514
1884 -127 0 3 A C SIGUIJ 346 CD2 HIS A 57 2 O 0 220
179 290 A C ATOM 347 NDl HIS A 57 21.560 11 .229 35.
324 1 .00 14 .09 A N ANISOU 347 NDl HIS A 57 2608 1322
1981 155 -147 -10 A N SIGUIJ 347 NDl HIS A 57 1 0 0
221 64 289 A N ATOM 348 CEl HIS A 57 22.111 12 .339
35. 771 1 .00 13 .23 A C ANISOU 348 CEl HIS A 57 2744
1480 1458 -159 453 -54 A C SIGUIJ 348 CEl HIS A 57 2 0
0 220 178 290 A C ATOM 349 NE2 HIS A 57 22.758 12 .076
36. 880 1 .00 14 .35 A N ANISOU 349 NE2 HIS A 57 3163
1518 1641 -219 192 -26 A N SIGUIJ 349 NE2 HIS A 57 1 0
0 221 64 289 A N ATOM 350 C HIS A 57 21.270 7 .859 38.
294 1 .00 9 .53 A C ANISOU 350 C HIS A 57 1189 1089
1252 -5 1 0 A C SIGUIJ 350 C HIS A 57 2 0 0 220 177
290 A C ATOM 351 O HIS A 57 21.458 8 .814 39. 087 1
.00 10 .26 A O ANISOU 351 O HIS A 57 1338 1104 1272
-37 1 0 A O SIGUIJ 351 O HIS A 57 1 0 0 221 56 289 A O
ATOM 352 N CYS A 58 20.425 6 .851 38. 554 1 .00 9 .49
A N ANISOU 352 N CYS A 58 1141 1056 1135 30 0 0 A N
SIGUIJ 352 N CYS A 58 1 0 0 221 64 289 A N ATOM 353 CA
CYS A 58 19.571 6 .827 39. 746 1 .00 9 .52 A CANISOU
353 CA CYS A 58 1135 1174 1134 1 0 0 A C SIGUIJ 353 CA
CYS A 58 2 O 0 220 177 290 A C ATOM 354 C CYS A 58 20
272 6 262 40 960 1 00 9 45 A C ANISOU 354 C CYS A 58
1145 1141 1148 0 0 0 A C SIGUIJ 354 C CYS A 58 2 0 0
220 176 290 A C ATOM 355 O CYS A 58 19 644 6 126 42
034 1 00 9 93 A O ANISOU 355 O CYS A 58 1175 1346 1160
-85 0 -2 A O SIGUIJ 355 O CYS A 58 1 0 0 221 56 289 A
O ATOM 356 CB CYS A 58 18 255 6 019 39 504 1 00 9 74 A
C ANISOU 356 CB CYS A 58 1142 1223 1171 -10 -1 0 A C
SIGUIJ 356 CB CYS A 58 2 0 0 220 176 290 A C ATOM 357
SG CYS A 58 17 343 6 738 38 109 1 00 10 15 A S ANISOU
357 SG CYS A 58 1255 1365 1167 73 -21 -8 A S SIGUIJ
357 SG CYS A 58 1 0 0 221 49 289 A S ATOM 358 N LYS A
59 21 545 5 879 40 830 1 00 9 63 A N ANISOU 358 N LYS
A 59 1153 1158 1143 0 0 0 A N SIGUIJ 358 N LYS A 59 1
0 0 221 64 289 A N ATOM 359 CA LYS A 59 22 295 5 248
41 932 1 00 10 30 A C ANISOU 359 CA LYS A 59 1207 1213
1158 0 -5 0 A C SIGUIJ 359 CA LYS A 59 2 0 0 220 175
290 A C ATOM 360 CB LYS A 59 23 780 5 188 41 566 1 00
10 96 A C ANISOU 360 CB LYS A 59 1230 1351 1404 13 59
-5 A C SIGUIJ 360 CB LYS A 59 2 0 0 220 174 290 A C
ATOM 361 CG LYS A 59 24 660 4 440 42 551 1 00 11 83 A
C ANISOU 361 CG LYS A 59 1373 1413 1556 26 -75 22 A C
SIGUIJ 361 CG LYS A 59 2 0 0 220 174 290 A C ATOM 362
CD LYS A 59 24 533 2 938 42 481 1 00 12 32 A C ANISOU
362 CD LYS A 59 1496 1416 1989 5 -20 0 A C SIGUIJ 362
CD LYS A 59 2 0 0 220 173 290 A C ATOM 363 CE LYS A 59
25 438 2 259 43 495 1 00 13 78 A C ANISOU 363 CE LYS A
59 1943 1448 2351 32 -400 22 A C SIGUIJ 363 CE LYS A
59 2 0 0 220 173 290 A C ATOM 364 N Z LYS A 59 25 395
0 771 43 306 1 00 14 23 A N ANISOU 364 NZ LYS A 59
1869 1446 2495 2 -88 -1 A N SIGUIJ 364 NZ LYS A 59 1 0
0 221 64 289 A N ATOM 365 C LYS A 59 22 162 5 994 43
235 1 00 10 26 A C ANISOU 365 C LYS A 59 1250 1239
1163 0 -3 0 A C SIGUIJ 365 C LYS A 59 2 0 0 220 172
290 A C ATOM 366 O LYS A 59 22 388 7 236 43 300 1 00
10 37 A O ANISOU 366 O LYS A 59 1272 1239 1294 -6 0 0
A O SIGUIJ 366 O LYS A 59 1 0 0 221 56 289 A O ATOM
367 N MET A 60 21 881 5 232 44 286 1 00 10 70 A N
ANISOU 367 N MET A 60 1336 1275 1175 -9 -15 2 A N
SIGUIJ 367 N MET A 60 1 0 0 221 64 289 A N ATOM 368 CA
MET A 60 21 897 5 745 45 657 1 00 11 34 A C ANISOU 368
CA MET A 60 1248 1409 1190 -70 5 4 A C SIGUIJ 368 CA
MET A 60 2 0 0 220 172 290 A C ATOM 369 CB MET A 60 20
485 6 153 46 160 1 00 11 40 A C ANISOU 369 CB MET A 60
1260 1508 1141 -54 5 -1 A C SIGUIJ 369 CB MET A 60 2 0
0 220 171 290 A C ATOM 370 CG MET A 60 19 864 7 316 45
370 1 00 11 47 A CANISOU 370 CG MET A 60 1539 1552
1210 0 -88 1 A C SIGUIJ 370 CG MET A 60 2 0 0 220 170
290 A C ATOM 371 SD MET A 60 18 429 8 017 46 154 1 00
12 13 A S ANISOU 371 SD MET A 60 1617 1619 1416 0 32
-4 A S SIGUIJ 371 SD MET A 60 1 0 0 221 49 289 A S
ATOM 372 CE MET A 60 17 335 6 674 45 953 1 00 12 68 A
C ANISOU 372 CE MET A 60 1631 1618 1685 0 -1 0 A C
SIGUIJ 372 CE MET A 60 2 0 0 220 170 290 A C ATOM 373
C MET A 60 22 473 4 642 46 538 1 00 11 97 A C ANISOU
373 C MET A 60 1349 1454 1244 -22 -15 1 A C SIGUIJ 373
C MET A 60 2 0 0 220 169 290 A C ATOM 374 O MET A 60
22 558 3 468 46 135 1 00 11 95 A O ANISOU 374 O MET A
60 1622 1458 1361 6 -42 -1 A O SIGUIJ 374 O MET A 60 1
0 0 221 56 289 A O ATOM 375 N ASN A 61 22 845 5 046 47
770 1 00 12 35 A N ANISOU 375 N ASN A 61 1484 1681
1245 -258 9 -7 A N SIGUIJ 375 N ASN A 61 1 0 0 221 64
289 A N ATOM 376 CA ASN A 61 23 360 4 027 48 734 1 00
13 41 A C ANISOU 376 CA ASN A 61 1617 1771 1319 -213
-53 15 A C SIGUIJ 376 CA ASN A 61 2 0 0 220 169 290 A
C ATOM 377 CB ASN A 61 23 892 4 694 50 038 1 00 14 86
A C ANISOU 377 CB ASN A 61 3266 1779 1457 -502 -580
159 A C SIGUIJ 377 CB ASN A 61 2 0 0 220 168 290 A C
ATOM 378 CG ASN A 61 22 813 5 445 50 823 1 00 16 38 A
C ANISOU 378 CG ASN A 61 3335 1441 1982 -792 -221 101
A C SIGUIJ 378 CG ASN A 61 2 0 0 220 168 290 A C ATOM
379 ODl ASN A 61 22 045 6 213 50 270 1 00 18 80 A O
ANISOU 379 ODl ASN A 61 4072 2068 1933 -106 -272 14 A
O SIGUIJ 379 ODl ASN A 61 1 0 0 221 56 289 A O ATOM
380 ND 2 ASN A 61 22 736 5 213 52 150 1 00 16 96 A N
ANISOU 380 ND2 ASN A 61 3563 3835 2029 -1706 -396 422
A N SIGUIJ 380 ND 2 ASN A 61 1 0 0 221 64 289 A N ATOM
381 C ASN A 61 22 285 3 003 49 077 1 00 13 01 A C
ANISOU 381 C ASN A 61 1424 1571 1372 -3 -7 0 A C
SIGUIJ 381 C ASN A 61 2 0 0 220 167 290 A C ATOM 382 O
ASN A 61 22 608 1 872 49 349 1 00 13 50 A O ANISOU 382
O ASN A 61 1675 1609 1932 9 -255 91 A O SIGUIJ 382 O
ASN A 61 1 0 0 221 56 289 A O ATOM 383 N GLU A 63 21
023 3 431 49 090 1 00 12 53 A N ANISOU 383 N GLU A 63
1385 1471 1537 -62 -3 -1 A N SIGUIJ 383 N GLU A 63 1 0
0 221 63 289 A N ATOM 384 CA GLU A 63 19 913 2 513 49
306 1 00 12 71 A C ANISOU 384 CA GLU A 63 1326 1471
1544 -29 -20 -3 A C SIGUIJ 384 CA GLU A 63 2 0 0 220
167 290 A C ATOM 385 CB GLU A 63 19 736 2 165 50 795 1
00 14 43 A C ANISOU 385 CB GLU A 63 2200 1709 1562 -81
64 -8 A C SIGUIJ 385 CB GLU A 63 2 0 0 220 166 290 A C
ATOM 386 CG GLU A 63 19 298 3 358 51 617 1 00 16 54 A
C ANISOU 386 CG GLU A 63 2343 1765 1556 27 -22 A C
SIGUIJ 386 CG GLU A 63 2 0 0 220 166 290 A C ATOM 387
CD GLU A 63 19 201 3 109 53 132 1 00 18 20 A CANISOU
387 CD GLU A 63 2750 3194 1587 -794 -150 148 A C
SIGUIJ 387 CD GLU A 63 2 0 0 220 165 290 A C ATOM 388
OEl GLU A 63 19. 523 1 .977 53 .567 1 .00 19 .99 A O
ANISOU 388 OEl GLU A 63 4498 3286 1741 -416 -449 110 A
O SIGUIJ 388 OEl GLU A 63 1 0 0 221 56 289 A O ATOM
389 OE2 GLU A 63 18. 818 4 .060 53 .865 1 .00 19 .97 A
O ANISOU 389 OE2 GLU A 63 4058 3563 1631 -98 -368 37 A
O SIGUIJ 389 OE2 GLU A 63 1 0 0 221 56 289 A O ATOM
390 C GLU A 63 18. 664 3 .191 48 .763 1 .00 12 .29 A C
ANISOU 390 C GLU A 63 1309 1487 1482 -25 -4 -1 A C
SIGUIJ 390 C GLU A 63 2 0 0 220 165 290 A C ATOM 391 O
GLU A 63 18. 691 4 .408 48 .431 1 .00 11 .91 A O
ANISOU 391 O GLU A 63 1594 1484 1449 -48 -8 3 A O
SIGUIJ 391 O GLU A 63 1 0 0 221 56 289 A O ATOM 392 N
TYR A 64 17. 566 2 .423 48 .707 1 .00 11 .40 A N
ANISOU 392 N TYR A 64 1302 1504 1269 -33 0 0 A N
SIGUIJ 392 N TYR A 64 1 0 0 221 63 289 A N ATOM 393 CA
TYR A 64 16. 342 2 .920 48 .090 1 .00 11 .01 A C
ANISOU 393 CA TYR A 64 1304 1529 1246 -17 2 0 A C
SIGUIJ 393 CA TYR A 64 2 0 0 220 164 290 A C ATOM 394
CB TYR A 64 16. 171 2 .369 46 .649 1 .00 11 .12 A C
ANISOU 394 CB TYR A 64 1399 1577 1236 -31 12 0 A C
SIGUIJ 394 CB TYR A 64 2 0 0 220 164 290 A C ATOM 395
CG TYR A 64 17. 429 2 .395 45 .795 1 .00 10 .88 A C
ANISOU 395 CG TYR A 64 1406 1299 1206 -27 9 -2 A C
SIGUIJ 395 CG TYR A 64 2 0 0 220 163 290 A C ATOM 396
CDl TYR A 64 17. 623 3 .388 44 .817 1 .00 10 .36 A C
ANISOU 396 CDl TYR A 64 1236 1307 1181 -10 -2 0 A C
SIGUIJ 396 CDl TYR A 64 2 0 0 220 163 290 A C ATOM 397
CEl TYR A 64 18. 785 3 .425 44 .042 1 .00 11 .12 A C
ANISOU 397 CEl TYR A 64 1251 1400 1198 -52 3 -1 A C
SIGUIJ 397 CEl TYR A 64 2 0 0 220 162 290 A C ATOM 398
CD2 TYR A 64 18. 418 1 .456 45 .983 1 .00 10 .39 A C
ANISOU 398 CD2 TYR A 64 1401 1279 1269 -37 18 -5 A C
SIGUIJ 398 CD2 TYR A 64 2 0 0 220 162 290 A C ATOM 399
CE2 TYR A 64 19. 572 1 .461 45 .226 1 .00 11 .07 A C
ANISOU 399 CE2 TYR A 64 1382 1442 1213 -5 -6 0 A C
SIGUIJ 399 CE2 TYR A 64 2 0 0 220 161 290 A C ATOM 400
CZ TYR A 64 19. 744 2 .465 44 .251 1 .00 10 .47 A C
ANISOU 400 CZ TYR A 64 1314 1434 1196 -10 -10 0 A C
SIGUIJ 400 CZ TYR A 64 2 0 0 220 161 290 A C ATOM 401
OH TYR A 64 20. 920 2 .531 43 .518 1 .00 10 .97 A O
ANISOU 401 OH TYR A 64 1338 1250 1217 -13 11 -1 A O
SIGUIJ 401 OH TYR A 64 1 0 0 221 56 289 A O ATOM 402 C
TYR A 64 15. 140 2 .452 48 .882 1 .00 10 .76 A C
ANISOU 402 C TYR A 64 1295 1450 1252 -5 1 0 A C SIGUIJ
402 C TYR A 64 2 0 0 220 161 290 A C ATOM 403 O TYR A
64 15. 215 1 .388 49 .500 1 .00 11 .00 A O ANISOU 403
O TYR A 64 1447 1447 1285 0 5 0 A O SIGUIJ 403 O TYR A
64 1 0 0 221 56 289 A O ATOM 404 N THR A 65 14. 050 3
.184 48 .808 1 .00 10 .90 A NANISOU 404 N THR A 65
1263 1414 1312 -42 2 1 A N SIGUIJ 404 N THR A 65 1 O 0
221 63 289 A N ATOM 405 CA THR A 65 12 729 2 613 49
160 1 00 10 94 A C ANISOU 405 CA THR A 65 1275 1602
1189 -104 -15 10 A C SIGUIJ 405 CA THR A 65 2 O 0 220
160 290 A C ATOM 406 CB THR A 65 12 010 3 507 50 169 1
00 11 44 A C 



ANISOU 406 CB THR A 65 1538 1758 1222 54 28 -1 A C
SIGUIJ 406 CB THR A 65 2 O 0 220 160 290 A C ATOM 407
OGl THR A 65 12 804 3 542 51 378 1 00 12 76 A O ANISOU
407 OGl THR A 65 1686 2183 1274 26 -63 -3 A O SIGUIJ
407 OGl THR A 65 1 0 0 221 56 289 A O ATOM 408 CG2 THR
A 65 10 601 2 977 50 484 1 00 12 54 A C ANISOU 408 CG
2 THR A 65 1620 2247 1409 -129 71 -9 A C SIGUIJ 408
CG2 THR A 65 2 0 0 220 159 290 A C ATOM 409 C THR A 65
11 968 2 489 47 860 1 00 10 48 A C ANISOU 409 C THR A
65 1234 1247 1178 1 4 0 A C SIGUIJ 409 C THR A 65 2 0
0 220 159 290 A C ATOM 410 O THR A 65 11 754 3 485 47
143 1 00 10 45 A O ANISOU 410 O THR A 65 1626 1261
1260 -28 -151 11 A O SIGUIJ 410 O THR A 65 1 0 0 221
56 289 A O ATOM 411 N VAL A 66 11 531 1 285 47 556 1
00 10 31 A N ANISOU 411 N VAL A 66 1269 1245 1202 -1 5
0 A N SIGUIJ 411 N VAL A 66 1 0 0 221 63 289 A N ATOM
412 CA VAL A 66 10 826 1 050 46 318 1 00 10 41 A C
ANISOU 412 CA VAL A 66 1283 1255 1218 0 0 0 A C SIGUIJ
412 CA VAL A 66 2 0 0 220 158 290 A C ATOM 413 CB VAL
A 66 11 278 -0 305 45 707 1 00 10 27 A C ANISOU 413 CB
VAL A 66 1308 1252 1283 4 2 0 A C SIGUIJ 413 CB VAL A
66 2 0 0 220 158 290 A C ATOM 414 CGl VAL A 66 10 536
-0 512 44 365 1 00 11 03 A C ANISOU 414 CGl VAL A 66
1336 1294 1294 -1 -2 0 A C SIGUIJ 414 CGl VAL A 66 2 0
0 220 157 290 A C ATOM 415 CG2 VAL A 66 12 791 -0 328
45 524 1 00 11 29 A C ANISOU 415 CG2 VAL A 66 1317
1501 2141 14 95 -6 A C SIGUIJ 415 CG2 VAL A 66 2 0 0
220 157 290 A C ATOM 416 C VAL A 66 9 323 1 056 46 549
1 00 10 46 A C ANISOU 416 C VAL A 66 1281 1388 1207 29
-3 0 A C SIGUIJ 416 C VAL A 66 2 0 0 220 157 290 A C
ATOM 417 O VAL A 66 8 809 0 338 47 437 1 00 10 81 A O
ANISOU 417 O VAL A 66 1451 1425 1233 4 54 6 A O SIGUIJ
417 O VAL A 66 1 0 0 221 56 289 A O ATOM 418 N HIS A
67 8 607 1 884 45 793 1 00 10 18 A N ANISOU 418 N HIS
A 67 1194 1341 1212 -9 0 0 A N SIGUIJ 418 N HIS A 67 1
0 0 221 63 289 A N ATOM 419 CA HIS A 67 7 143 1 919 45
767 1 00 10 17 A C ANISOU 419 CA HIS A 67 1196 1244
1298 -1 -5 0 A C SIGUIJ 419 CA HIS A 67 2 0 0 220 156
290 A C ATOM 420 CB HIS A 67 6 708 3 371 45 496 1 00
10 26 A C ANISOU 420 CB HIS A 67 1232 1246 1435 0 2 0
A C SIGUIJ 420 CB HIS A 67 2 0 0 220 156 290 A C ATOM
421 CG HIS A 67 5 308 3 503 44 984 1 00 10 76 A
CANISOU 421 CG HIS A 67 1245 1194 1533 -2 -28 1 A C
SIGUIJ 421 CG HIS A 67 2 O O 220 155 290 A C ATOM 422
CD2 HIS A 67 4 768 3 234 43 783 1 00 10 31 A C ANISOU
422 CD2 HIS A 67 1216 1250 1538 -1 -17 0 A C SIGUIJ
422 CD2 HIS A 67 2 O O 220 155 290 A C ATOM 423 NDl
HIS A 67 4 294 4 012 45 769 1 00 11 12 A N ANISOU 423
NDl HIS A 67 1360 1233 1686 3 107 3 A N SIGUIJ 423 NDl
HIS A 67 1 O O 221 63 289 A N ATOM 424 CEl HIS A 67 3
182 4 034 45 061 1 00 10 85 A C ANISOU 424 CEl HIS A
67 1383 1465 1735 17 71 -9 A C SIGUIJ 424 CEl HIS A 67
2 O O 220 155 290 A C ATOM 425 NE2 HIS A 67 3 436 3
561 43 858 1 00 10 92 A N ANISOU 425 NE2 HIS A 67 1229
1417 1718 61 2 0 A N SIGUIJ 425 NE2 HIS A 67 1 O O 221
63 289 A N ATOM 426 C HIS A 67 6 627 1 015 44 664 1 00
10 07 A C ANISOU 426 C HIS A 67 1158 1224 1269 1 3 0 A
C SIGUIJ 426 C HIS A 67 2 O O 220 154 290 A C ATOM 427
O HIS A 67 7 046 1 167 43 504 1 00 10 01 A O ANISOU
427 O HIS A 67 1205 1245 1268 0 7 0 A O SIGUIJ 427 O
HIS A 67 1 O O 221 56 289 A O ATOM 428 N LEU A 68 5
689 O 115 45 004 1 00 9 85 A N ANISOU 428 N LEU A 68
1174 1220 1400 0 48 0 A N SIGUIJ 428 N LEU A 68 1 O O
221 63 289 A N ATOM 429 CA LEU A 68 5 041 -O 761 44
009 1 00 10 06 A C ANISOU 429 CA LEU A 68 1254 1218
1423 8 0 A C SIGUIJ 429 CA LEU A 68 2 O O 220 154 290
A C ATOM 430 CB LEU A 68 5 539 -2 229 44 129 1 00 11
11 A C ANISOU 430 CB LEU A 68 1414 1239 1632 55 -12 0
A C SIGUIJ 430 CB LEU A 68 2 O O 220 153 290 A C ATOM
431 CG LEU A 68 7 056 -2 399 44 241 1 00 10 33 A C
ANISOU 431 CG LEU A 68 1408 1250 1460 60 1 -1 A C
SIGUIJ 431 CG LEU A 68 2 O O 220 153 290 A C ATOM 432
CDl LEU A 68 7 481 -2 431 45 695 1 00 11 37 A C ANISOU
432 CDl LEU A 68 1457 1613 1458 -5 0 0 A C SIGUIJ 432
CDl LEU A 68 2 O O 220 153 290 A C ATOM 433 CD2 LEU A
68 7 459 -3 723 43 526 1 00 11 32 A C ANISOU 433 CD2
LEU A 68 1607 1255 1485 112 4 2 A C SIGUIJ 433 CD2 LEU
A 68 2 O O 220 152 290 A C ATOM 434 C LEU A 68 3 539
-O 772 44 264 1 00 10 57 A C ANISOU 434 C LEU A 68
1264 1284 1304 0 -2 0 A C SIGUIJ 434 C LEU A 68 2 O 0
220 152 290 A C ATOM 435 O LEU A 68 3 091 -O 494 45
394 1 00 10 51 A O ANISOU 435 O LEU A 68 1309 1276
1306 3 0 0 A O SIGUIJ 435 O LEU A 68 1 O 0 221 56 289
A O ATOM 436 N GLY A 69 2 783 -1 092 43 229 1 00 10 50
A N ANISOU 436 N GLY A 69 1270 1244 1298 0 0 0 A N
SIGUIJ 436 N GLY A 69 1 O 0 221 63 289 A N ATOM 437 CA
GLY A 69 1 403 -1 483 43 461 1 00 10 99 A C ANISOU 437
CA GLY A 69 1293 1231 1709 0 86 1 A C SIGUIJ 437 CA
GLY A 69 1 O 0 220 151 290 A C ATOM 438 C GLY A 69 O
398 -O 368 43 576 1 00 11 51 A CANISOU 438 C GLY A 69
1328 1234 1649 2 110 4 A C SIGUIJ 438 C GLY A 69 1 O 0
220 151 290 A C ATOM 439 O GLY A 69 -O 713 -O 611 44
076 1 00 12 48 A O ANISOU 439 0 GLY A 69 1428 1370
2142 27 322 166 A O SIGUIJ 439 0 GLY A 69 1 0 0 221 56
289 A O ATOM 440 N SER A 70 0 747 0 848 43 134 1 00 11
57 A N ANISOU 440 N SER A 70 1235 1236 1574 0 24 0 A N
SIGUIJ 440 N SER A 70 1 0 0 221 63 289 A N ATOM 441 CA
SER A 70 -0 237 1 925 43 056 1 00 11 55 A C ANISOU 441
CA SER A 70 1239 1251 1429 0 21 0 A C SIGUIJ 441 CA
SER A 70 1 0 0 220 151 290 A C ATOM 442 CB SER A 70 -0
441 2 619 44 423 1 00 11 96 A C ANISOU 442 CB SER A 70
1738 1285 1450 -46 94 -11 A C SIGUIJ 442 CB SER A 70 1
0 0 220 150 290 A C ATOM 443 OG SER A 70 -1 443 3 618
44 270 1 00 12 98 A O ANISOU 443 OG SER A 70 1764 1288
1593 -48 22 -4 A O SIGUIJ 443 OG SER A 70 1 0 0 221 56
289 A O ATOM 444 C SER A 70 0 204 2 965 42 058 1 00 11
53 A C ANISOU 444 C SER A 70 1228 1259 1420 3 43 -2 A
C SIGUIJ 444 C SER A 70 1 0 0 220 150 290 A C ATOM 445
O SER A 70 1 350 3 343 41 990 1 00 11 37 A O ANISOU
445 O SER A 70 1239 1366 1663 -21 49 5 A O SIGUIJ 445
O SER A 70 1 0 0 221 56 289 A O ATOM 446 N ASP A 71 -0
770 3 521 41 354 1 00 11 71 A N ANISOU 446 N ASP A 71
1281 1265 1534 0 -31 0 A N SIGUIJ 446 N ASP A 71 1 0 0
221 63 289 A N ATOM 447 CA ASP A 71 -0 489 4 711 40
534 1 00 12 03 A C ANISOU 447 CA ASP A 71 1427 1275
1596 9 48 6 A C SIGUIJ 447 CA ASP A 71 1 0 0 220 150
290 A C ATOM 448 CB ASP A 71 -1 604 4 894 39 509 1 00
13 40 A C ANISOU 448 CB ASP A 71 1546 1920 1725 110
-53 22 A C SIGUIJ 448 CB ASP A 71 1 0 0 220 149 290 A
C ATOM 449 CG ASP A 71 -1 791 3 679 38 665 1 00 14 52
A C ANISOU 449 CG ASP A 71 1903 1952 1767 18 12 -1 A C
SIGUIJ 449 CG ASP A 71 1 0 0 220 149 290 A C ATOM 450
ODl ASP A 71 -0 769 3 147 38 164 1 00 14 88 A O ANISOU
450 ODl ASP A 71 1891 1928 1789 -5 18 1 A O SIGUIJ 450
ODl ASP A 71 1 0 0 221 56 289 A O ATOM 451 OD2 ASP A
71 -2 933 3 147 38 541 1 00 16 44 A O ANISOU 451 0D2
ASP A 71 2055 2638 2741 -297 -69 -29 A O SIGUIJ 451
0D2 ASP A 71 1 0 0 221 56 289 A O ATOM 452 C ASP A 71
-0 334 5 983 41 366 1 00 12 00 A C ANISOU 452 C ASP A
71 1593 1286 1589 18 0 0 A C SIGUIJ 452 C ASP A 71 1 0
0 220 148 290 A C ATOM 453 O ASP A 71 0 092 7 014 40
822 1 00 11 57 A O ANISOU 453 O ASP A 71 1416 1223
1748 205 222 23 A O SIGUIJ 453 O ASP A 71 1 0 0 221 56
289 A O ATOM 454 N THR A 72 -0 589 5 932 42 678 1 00
11 84 A N ANISOU 454 N THR A 72 1627 1334 1591 167 1 2
A N SIGUIJ 454 N THR A 72 1 0 0 221 63 289 A N ATOM
455 CA THR A 72 -0 466 7 136 43 527 1 00 11 99 A
CANISOU 455 CA THR A 72 1268 1356 1575 -7 322 0 A C
SIGUIJ 455 CA THR A 72 1 0 0 220 148 290 A C ATOM 456
CB THR A 72 -1. 802 7 .379 44 .280 1 .00 12 .04 A C
ANISOU 456 CB THR A 72 1289 1617 1621 29 345 -17 A C
SIGUIJ 456 CB THR A 72 1 0 0 220 148 290 A C ATOM 457
OGl THR A 72 -2. 851 7 .509 43 .306 1 .00 12 .69 A O
ANISOU 457 OGl THR A 72 1472 1832 1826 116 159 -45 A O
SIGUIJ 457 OGl THR A 72 1 0 0 221 56 289 A O ATOM 458
CG2 THR A 72 -1 690 8 .607 45 .139 1 .00 12 .47 A C
ANISOU 458 CG 2 THR A 72 1869 1575 1577 163 78 38 A C
SIGUIJ 458 CG2 THR A 72 1 0 0 220 147 290 A C ATOM 459
C THR A 72 O .680 6 .999 44 .523 1 .00 12 .26 A C
ANISOU 459 C THR A 72 1391 1326 1778 0 167 -1 A C
SIGUIJ 459 C THR A 72 1 0 0 220 147 290 A C ATOM 460 O
THR A 72 0 .670 6 .113 45 .375 1 .00 12 .26 A O ANISOU
460 O THR A 72 1528 1340 1812 14 190 14 A O SIGUIJ 460
O THR A 72 1 0 0 221 56 289 A O ATOM 461 N LEU A 73 1
.680 7 .883 44 .462 1 .00 12 .60 A N ANISOU 461 N LEU
A 73 1402 1339 1916 -10 225 -38 A N SIGUIJ 461 N LEU A
73 1 0 0 221 63 289 A N ATOM 462 CA LEU A 73 2 .735 7
.884 45 .504 1 .00 13 .57 A C ANISOU 462 CA LEU A 73
1418 1628 1928 -59 214 36 A C SIGUIJ 462 CA LEU A 73 1
0 0 220 147 290 A C ATOM 463 CB LEU A 73 3 .846 8 .880
45 .130 1 .00 14 .14 A C ANISOU 463 CB LEU A 73 1465
1597 2415 -28 407 22 A C SIGUIJ 463 CB LEU A 73 1 0 0
220 146 290 A C ATOM 464 CG LEU A 73 4 .664 8 .540 43
.867 1 .00 13 .84 A C ANISOU 464 CG LEU A 73 1301 1722
2343 0 289 3 A C SIGUIJ 464 CG LEU A 73 1 0 0 220 146
290 A C ATOM 465 CDl LEU A 73 5 .730 9 .650 43 .616 1
.00 14 .45 A C ANISOU 465 CDl LEU A 73 1792 2224 2208
-505 131 111 A C SIGUIJ 465 CDl LEU A 73 1 0 0 220 146
290 A C ATOM 466 CD2 LEU A 73 5 .275 7 .165 43 .926 1
.00 13 .66 A C ANISOU 466 CD2 LEU A 73 1572 1774 1998
116 193 -65 A C SIGUIJ 466 CD2 LEU A 73 1 0 0 220 145
290 A C ATOM 467 C LEU A 73 2 .146 8 .248 46 .864 1
.00 14 .07 A C ANISOU 467 C LEU A 73 1415 1764 1928
-28 196 10 A C SIGUIJ 467 C LEU A 73 1 0 0 220 145 290
A C ATOM 468 O LEU A 73 1 .291 9 .145 46 .949 1 .00 14
.84 A O ANISOU 468 O LEU A 73 1604 1916 2178 129 180
-51 A O SIGUIJ 468 O LEU A 73 1 0 0 221 56 289 A O
ATOM 469 N GLY A 76 2 .573 7 .558 47 .894 1 .00 14 .43
A N ANISOU 469 N GLY A 76 1813 1793 1988 0 31 0 A N
SIGUIJ 469 N GLY A 76 1 0 0 221 63 289 A N ATOM 470 CA
GLY A 76 2 .029 7 .757 49 .227 1 .00 14 .66 A C ANISOU
470 CA GLY A 76 1744 1834 1985 -30 8 2 A C SIGUIJ 470
CA GLY A 76 1 0 0 220 145 290 A C ATOM 471 C GLY A 76
0 .747 6 .990 49 .509 1 .00 14 .25 A C ANISOU 471 C
GLY A 76 1721 1756 1856 -5 -26 -3 A C SIGUIJ 471 C GLY
A 76 1 0 0 220 144 290 A C ATOM 472 O GLY A 76 0 .269
7 .028 50 .633 1 .00 14 .94 A OANISOU 472 O GLY A 76
1824 2245 1875 36 13 -5 A O SIGUIJ 472 O GLY A 76 1 O
O 221 56 289 A O ATOM 473 N ASP A 77 0.159 6 .340 48
.523 1 .00 13. 69 A N ANISOU 473 N ASP A 77 1317 1637
1787 112 135 -36 A N SIGUIJ 473 N ASP A 77 1 O O 221
63 289 A N ATOM 474 CA ASP A 77 -1.065 5 .558 48 .748
1 .00 13. 68 A C ANISOU 474 CA ASP A 77 1253 1499 1497
188 60 -38 A C SIGUIJ 474 CA ASP A 77 1 O O 220 144
290 A C ATOM 475 CB ASP A 77 -1.328 4 .788 47 .449 1
.00 13. 39 A C ANISOU 475 CB ASP A 77 1275 1491 1499
144 77 -42 A C SIGUIJ 475 CB ASP A 77 1 O O 220 144
290 A C ATOM 476 CG ASP A 77 -2.624 3 .983 47 .429 1
.00 13 .49 A C ANISOU 476 CG ASP A 77 1298 1594 1652
81 69 -17 A C SIGUIJ 476 CG ASP A 77 1 O O 220 143 290
A C ATOM 477 ODl ASP A 77 -3.249 3 .763 48 .497 1 .00
13. 62 A O ANISOU 477 ODl ASP A 77 1608 1673 1756 27
252 -26 A O SIGUIJ 477 ODl ASP A 77 1 O O 221 56 289 A
O ATOM 478 0D2 ASP A 77 -3.016 3 .557 46 .318 1 .00
14. 34 A O 



ANISOU 478 0D2 ASP A 77 1858 1927 1673 -312 -4 14 A O
SIGUIJ 478 0D2 ASP A 77 1 O O 221 56 289 A O ATOM 479
C ASP A 77 -0.798 4 .565 49 .902 1 .00 14. 30 A C
ANISOU 479 C ASP A 77 1373 1544 1509 164 23 -19 A C
SIGUIJ 479 C ASP A 77 1 O O 220 143 290 A C ATOM 480 O
ASP A 77 0.222 3 .792 49 .856 1 .00 14. 35 A O ANISOU
480 O ASP A 77 1562 1823 1918 397 35 -31 A O SIGUIJ
480 O ASP A 77 1 O O 221 56 289 A O ATOM 481 N ARG A
78 -1.655 4 .557 50 .920 1 .00 14. 71 A N ANISOU 481 N
ARG A 78 1452 1639 1527 128 77 -58 A N SIGUIJ 481 N
ARG A 78 1 O O 221 63 289 A N ATOM 482 CA ARG A 78
-1.464 3 .618 52 .022 1 .00 16. 17 A C ANISOU 482 CA
ARG A 78 2269 1750 1601 287 65 28 A C SIGUIJ 482 CA
ARG A 78 1 O O 220 143 290 A C ATOM 483 CB ARG A 78
-2.529 3 .871 53 .099 1 .00 17. 47 A C ANISOU 483 CB
ARG A 78 2312 2487 1606 464 61 16 A C SIGUIJ 483 CB
ARG A 78 1 O O 220 142 290 A C ATOM 484 CG ARG A 78
-2.395 5 .237 53 .737 1 .00 19. 88 A C ANISOU 484 CG
ARG A 78 4181 2508 1646 282 71 10 A C SIGUIJ 484 CG
ARG A 78 1 O O 220 142 290 A C ATOM 485 CD ARG A 78
-2.622 5 .235 55 .222 1 .00 22. 19 A C ANISOU 485 CD
ARG A 78 9298 12495 1770 143 854 5 A C SIGUIJ 485 CD
ARG A 78 1 O O 220 142 290 A C ATOM 486 NE ARG A 78
-2.002 6 .444 55 .777 1 .00 24. 36 A N ANISOU 486 NE
ARG A 78 12217 12616 5189 -25 -2043 -76 A N SIGUIJ 486
NE ARG A 78 1 O O 221 63 289 A N ATOM 487 CZ ARG A 78
-2.465 7 .108 56 .841 1 .00 24. 83 A C ANISOU 487 CZ
ARG A 78 12396 12449 5150 1 -1980 33 A C SIGUIJ 487 CZ
ARG A 78 1 O O 220 141 290 A C ATOM 488 NHl ARG A 78
-3.552 6 .670 57 .451 1 .00 25. 75 A N ANISOU 488 NHl
ARG A 78 13703 12469 9248 -20 334 -1 A N SIGUIJ 488
NHl ARG A 78 1 O 0 221 63 289 A N ATOM 489 NH2 ARG A
78 -1.838 8 .192 57 .300 1 .00 25. 77 A NANISOU 489
NH2 ARG A 78 10587 12383 2300 134 175 -3 A N SIGUIJ
489 NH2 ARG A 78 1 0 0 221 63 289 A N ATOM 490 C ARG A
78 -1 544 2 178 51 552 1 00 16 15 A C ANISOU 490 C ARG
A 78 1423 1795 2007 264 272 124 A C SIGUIJ 490 C ARG A
78 1 0 0 220 141 290 A C ATOM 491 O ARG A 78 -1 031 1
267 52 269 1 00 16 98 A O ANISOU 491 O ARG A 78 2446
2180 2451 659 47 112 A O SIGUIJ 491 O ARG A 78 1 0 0
221 56 289 A O ATOM 492 N ARG A 79 -2 172 1 901 50 414
1 00 16 20 A N ANISOU 492 N ARG A 79 1402 1810 1951 -7
327 19 A N SIGUIJ 492 N ARG A 79 1 0 0 221 63 289 A N
ATOM 493 CA ARG A 79 -2 289 0 528 49 913 1 00 16 42 A
C ANISOU 493 CA ARG A 79 1569 1827 2088 26 234 -31 A C
SIGUIJ 493 CA ARG A 79 1 0 0 220 141 290 A C ATOM 494
CB ARG A 79 -3 446 0 379 48 938 1 00 17 75 A C ANISOU
494 CB ARG A 79 2015 2016 2694 -8 -291 -5 A C SIGUIJ
494 CB ARG A 79 1 0 0 220 141 290 A C ATOM 495 CG ARG
A 79 -4 772 0 900 49 454 1 00 19 73 A C ANISOU 495 CG
ARG A 79 2352 2502 4693 128 447 -122 A C SIGUIJ 495 CG
ARG A 79 1 0 0 220 140 290 A C ATOM 496 CD ARG A 79 -5
852 0 878 48 382 1 00 21 61 A C ANISOU 496 CD ARG A 79
2995 3034 5338 -6 -194 -6 A C SIGUIJ 496 CD ARG A 79 1
0 0 220 140 290 A C ATOM 497 NE ARG A 79 -5 728 1 918
47 348 1 00 23 13 A N ANISOU 497 NE ARG A 79 2535 3036
5331 -8 -269 -3 A N SIGUIJ 497 NE ARG A 79 1 0 0 221
63 289 A N ATOM 498 CZ ARG A 79 -5 263 1 690 46 132 1
00 22 93 A C ANISOU 498 CZ ARG A 79 3535 2972 5475 -31
109 -1 A C SIGUIJ 498 CZ ARG A 79 1 0 0 220 140 290 A
C ATOM 499 NHl ARG A 79 -4 840 0 456 45 833 1 00 24 17
A N ANISOU 499 NHl ARG A 79 13175 4146 5369 3344 -187
-71 A N SIGUIJ 499 NHl ARG A 79 1 0 0 221 63 289 A N
ATOM 500 NH 2 ARG A 79 -5 275 2 636 45 196 1 00 23 78
A N ANISOU 500 NH 2 ARG A 79 2347 2953 5443 101 254
-27 A N SIGUIJ 500 NH 2 ARG A 79 1 0 0 221 63 289 A N
ATOM 501 C ARG A 79 -1 034 0 098 49 130 1 00 15 58 A C
ANISOU 501 C ARG A 79 1606 1618 2236 0 327 12 A C
SIGUIJ 501 C ARG A 79 1 0 0 220 139 290 A C ATOM 502 O
ARG A 79 -0 912 -1 087 48 742 1 00 15 65 A O ANISOU
502 O ARG A 79 1870 1615 2332 2 464 5 A O SIGUIJ 502 O
ARG A 79 1 0 0 221 55 289 A O ATOM 503 N ALA A 80 -0
142 1 027 48 813 1 00 14 69 A N ANISOU 503 N ALA A 80
1528 1554 1949 42 261 -52 A N SIGUIJ 503 N ALA A 80 1
0 0 221 63 289 A N ATOM 504 CA ALA A 80 1 055 0 671 48
028 1 00 13 83 A C ANISOU 504 CA ALA A 80 1362 1539
1466 101 -41 26 A C SIGUIJ 504 CA ALA A 80 1 0 0 220
139 290 A C ATOM 505 CB ALA A 80 1 820 1 914 47 622 1
00 14 11 A C ANISOU 505 CB ALA A 80 1648 1594 1901 3
210 16 A C SIGUIJ 505 CB ALA A 80 1 0 0 220 139 290 A
C ATOM 506 C ALA A 80 1 967 0 207 48 880 1 00 13 53 A
CANISOU 506 C ALA A 80 1254 1447 1366 57 32 -12 A C
SIGUIJ 506 C ALA A 80 1 O 0 220 138 290 A C ATOM 507 O
ALA A 80 1 945 -O 152 50 133 1 00 14 15 A O ANISOU 507
O ALA A 80 1894 2156 1364 533 24 17 A O SIGUIJ 507 O
ALA A 80 1 0 0 221 55 289 A O ATOM 508 N GLN A 81 2
777 -1 007 48 211 1 00 12 88 A N ANISOU 508 N GLN A 81
1164 1353 1355 -3 17 0 A N SIGUIJ 508 N GLN A 81 1 0 0
221 63 289 A N ATOM 509 CA GLN A 81 3 903 -1 702 48
858 1 00 12 88 A C ANISOU 509 CA GLN A 81 1258 1538
1457 117 -31 15 A C SIGUIJ 509 CA GLN A 81 1 0 0 220
138 290 A C ATOM 510 CB GLN A 81 4 243 -2 974 48 113 1
00 13 68 A C ANISOU 510 CB GLN A 81 1628 1557 1580 178
-15 -23 A C SIGUIJ 510 CB GLN A 81 1 0 0 220 138 290 A
C ATOM 511 CG GLN A 81 3 280 -4 094 48 365 1 00 14 30
A C ANISOU 511 CG GLN A 81 2118 1938 1820 -259 12 -9 A
C SIGUIJ 511 CG GLN A 81 1 0 0 220 138 290 A C ATOM
512 CD GLN A 81 3 665 -5 304 47 553 1 00 14 78 A C
ANISOU 512 CD GLN A 81 2410 1963 1852 -203 54 -20 A C
SIGUIJ 512 CD GLN A 81 1 0 0 220 137 290 A C ATOM 513
OEl GLN A 81 4 755 -5 840 47 685 1 00 14 65 A O ANISOU
513 OEl GLN A 81 2285 1532 1692 -435 53 -31 A O SIGUIJ
513 OEl GLN A 81 1 0 0 221 55 289 A O ATOM 514 NE2 GLN
A 81 2 772 -5 731 46 694 1 00 15 20 A N ANISOU 514 NE2
GLN A 81 2594 1610 2068 -72 -186 19 A N SIGUIJ 514 NE2
GLN A 81 1 0 0 221 63 289 A N ATOM 515 C GLN A 81 5
107 -0 798 48 860 1 00 12 83 A C ANISOU 515 C GLN A 81
1272 1621 1317 87 1 -1 A C SIGUIJ 515 C GLN A 81 1 0 0
220 137 290 A C ATOM 516 O GLN A 81 5 399 -0 130 47
854 1 00 13 03 A O ANISOU 516 O GLN A 81 1658 1744
1347 -33 49 8 A O SIGUIJ 516 O GLN A 81 1 0 0 221 55
289 A O ATOM 517 N ARG A 82 5 822 -0 751 49 982 1 00
12 82 A N ANISOU 517 N ARG A 82 1266 1962 1310 69 0 0
A N SIGUIJ 517 N ARG A 82 1 0 0 221 63 289 A N ATOM
518 CA ARG A 82 7 114 -0 102 50 076 1 00 13 15 A C
ANISOU 518 CA ARG A 82 1298 2122 1292 -4 1 19 A C
SIGUIJ 518 CA ARG A 82 1 0 0 220 137 290 A C ATOM 519
CB ARG A 82 7 102 1 055 51 076 1 00 13 97 A C ANISOU
519 CB ARG A 82 1542 2195 1404 -74 89 -71 A C SIGUIJ
519 CB ARG A 82 1 0 0 220 136 290 A C ATOM 520 CG ARG
A 82 6 258 2 217 50 605 1 00 15 61 A C ANISOU 520 CG
ARG A 82 1860 2364 1795 128 -3 -4 A C SIGUIJ 520 CG
ARG A 82 1 0 0 220 136 290 A C ATOM 521 CD ARG A 82 5
972 3 220 51 759 1 00 17 78 A C ANISOU 521 CD ARG A 82
3912 2325 1887 147 488 37 A C SIGUIJ 521 CD ARG A 82 1
0 0 220 136 290 A C ATOM 522 NE ARG A 82 7 152 3 801
52 439 1 00 20 13 A N ANISOU 522 NE ARG A 82 4477 3200
2961 -273 -130 25 A N SIGUIJ 522 NE ARG A 82 1 0 0 221
63 289 A N ATOM 523 CZ ARG A 82 7 612 3 635 53 704 1
00 20 42 A CANISOU 523 CZ ARG A 82 3283 3539 2778 21
351 -15 A C SIGUIJ 523 CZ ARG A 82 1 O 0 220 136 290 A
C ATOM 524 NHl ARG A 82 7.071 2 .836 54 .659 1 .00 21
.72 A N ANISOU 524 NHl ARG A 82 2666 3558 2587 15 -6 0
A N SIGUIJ 524 NHl ARG A 82 1 O 0 221 63 289 A N ATOM
525 NH2 ARG A 82 8.667 4 .345 54 .040 1 .00 21 .55 A N
ANISOU 525 NH2 ARG A 82 3396 3567 3679 -3 60 1 A N
SIGUIJ 525 NH2 ARG A 82 1 O 0 221 63 289 A N ATOM 526
C ARG A 82 8.125 -1. 142 50 .520 1 .00 12 .58 A C
ANISOU 526 C ARG A 82 1406 2256 1072 133 74 4 A C
SIGUIJ 526 C ARG A 82 1 O 0 220 135 290 A C ATOM 527 O
ARG A 82 7.855 -1. 914 51 .507 1 .00 13 .16 A O ANISOU
527 O ARG A 82 1450 2400 1172 188 134 113 A O SIGUIJ
527 O ARG A 82 1 0 0 221 55 289 A O ATOM 528 N ILE A
83 9.274 -1. 267 49 .827 1 .00 11 .91 A N ANISOU 528 N
ILE A 83 1409 1711 1104 68 86 1 A N SIGUIJ 528 N ILE A
83 1 0 0 221 63 289 A N ATOM 529 CA ILE A 83 10.267
-2. 294 50 .147 1 .00 11 .49 A C ANISOU 529 CA ILE A
83 1349 1609 1387 -26 0 0 A C SIGUIJ 529 CA ILE A 83 1
0 0 220 135 290 A C ATOM 530 CB ILE A 83 10.238 -3.
458 49 .116 1 .00 11 .87 A C ANISOU 530 CB ILE A 83
1459 1615 1407 -37 7 -2 A C SIGUIJ 530 CB ILE A 83 1 0
0 220 135 290 A C ATOM 531 CG2 ILE A 83 11.302 -4. 507
49 .456 1 .00 12 .03 A C ANISOU 531 CG2 ILE A 83 1493
1636 1501 -11 0 0 A C SIGUIJ 531 CG2 ILE A 83 1 0 0
220 135 290 A C ATOM 532 CGl ILE A 83 8.827 -4. 068 49
.036 1 .00 11 .90 A C ANISOU 532 CGl ILE A 83 1477
1764 1850 -95 21 6 A C SIGUIJ 532 CGl ILE A 83 1 0 0
220 134 290 A C ATOM 533 CDl ILE A 83 8.669 -5. 109 47
.983 1 .00 12 .03 A C ANISOU 533 CDl ILE A 83 1593
1763 1886 -7 -62 ~2 A C SIGUIJ 533 CDl ILE A 83 1 0 0
220 134 290 A C ATOM 534 C ILE A 83 11.635 -1. 625 50
.099 1 .00 11 .35 A C ANISOU 534 C ILE A 83 1318 1448
1310 49 0 0 A C SIGUIJ 534 C ILE A 83 1 0 0 220 134
290 A C ATOM 535 O ILE A 83 12.039 -0. 953 49 .109 1
.00 11 .54 A O ANISOU 535 O ILE A 83 1387 1486 1327 7
6 0 A O SIGUIJ 535 O ILE A 83 1 0 0 221 55 289 A O
ATOM 536 N ALYS A 84 12.412 -1. 875 51 .155 0 .50 11
.01 A N ANISOU 536 N ALYS A 84 1311 1305 1306 0 0 0 A
N SIGUIJ 536 N ALYS A 84 1 0 0 221 63 289 A N ATOM 537
N BLYS A 84 12.408 -1. 860 51 .162 0 .50 13 .20 A N
ANISOU 537 N BLYS A 84 1313 1284 1307 0 0 0 A N SIGUIJ
537 N BLYS A 84 1 0 0 221 63 289 A N ATOM 538 CA ALYS
A 84 13.788 -1. 375 51 .216 0 .50 11 .28 A C ANISOU
538 CA ALYS A 84 1318 1319 1231 0 2 0 A C SIGUIJ 538
CA ALYS A 84 1 0 0 220 134 290 A C ATOM 539 CA BLYS A
84 13.787 -1. 365 51 .222 0 .50 13 .47 A C ANISOU 539
CA BLYS A 84 1322 1300 1256 -1 3 0 A C SIGUIJ 539 CA
BLYS A 84 1 0 0 220 133 290 A C ATOM 540 CB ALYS A 84
14.322 -1. 576 52 .631 0 .50 12 .09 A CANISOU 540 CB
ALYS A 84 1460 1737 1232 119 -21 -2 A C SIGUIJ 540 CB
ALYS A 84 1 O 0 220 133 290 A C ATOM 541 CB BLYS A 84
14.312 -1 .526 52. 654 0 .50 14. 28 A C ANISOU 541 CB
BLYS A 84 1368 1464 1254 25 4 0 A C SIGUIJ 541 CB BLYS
A 84 1 O 0 220 133 290 A C ATOM 542 CG ALYS A 84
15.582 -O .808 52. 931 0 .50 13. 81 A C ANISOU 542 CG
ALYS A 84 1596 2052 1371 -78 -71 18 A C SIGUIJ 542 CG
ALYS A 84 1 0 0 220 132 290 A C ATOM 543 CG BLYS A 84
15.719 -0 .993 52. 907 0 .50 16. 00 A C ANISOU 543 CG
BLYS A 84 1422 1806 1303 -104 3 -1 A C SIGUIJ 543 CG
BLYS A 84 1 0 0 220 132 290 A C ATOM 544 CD ALYS A 84
15.272 0 .692 53. 048 0 .50 15. 76 A C ANISOU 544 CD
ALYS A 84 1770 2063 1729 -42 2 A C SIGUIJ 544 CD ALYS
A 84 1 0 0 220 132 290 A C ATOM 545 CD BLYS A 84
15.824 0 .519 52. 707 0 .50 17. 95 A C ANISOU 545 CD
BLYS A 84 2138 1820 1735 -173 -167 68 A C SIGUIJ 545
CD BLYS A 84 1 0 0 220 132 290 A C ATOM 546 CE ALYS A
84 16.490 1 .520 53. 380 0 .50 17. 29 A C ANISOU 546
CE ALYS A 84 1795 1956 2589 26 -257 21 A C SIGUIJ 546
CE ALYS A 84 1 0 0 220 131 290 A C ATOM 547 CE BLYS A
84 14.820 1 .325 53. 515 0 .50 19. 48 A C ANISOU 547
CE BLYS A 84 2552 2209 2096 105 75 19 A C SIGUIJ 547
CE BLYS A 84 1 0 0 220 131 290 A C ATOM 548 NZ ALYS A
84 16.029 2 .817 53. 936 0 .50 18. 71 A N ANISOU 548
NZ ALYS A 84 2335 1993 2853 103 11 0 A N SIGUIJ 548 NZ
ALYS A 84 1 0 0 221 63 289 A N ATOM 549 NZ BLYS A 84
15.068 1 .396 54. 997 0 .50 20. 90 A N ANISOU 549 NZ
BLYS A 84 3179 3141 2119 1 -31 -1 A N SIGUIJ 549 NZ
BLYS A 84 1 0 0 221 63 289 A N ATOM 550 C ALYS A 84
14.654 -2 .177 50. 232 0 .50 10. 91 A C 



ANISOU 550 C ALYS A 84 1313 1314 1240 0 -1 0 A C
SIGUIJ 550 C ALYS A 84 1 0 0 220 131 290 A C ATOM 551
C BLYS A 84 14.659 -2 .175 50. 245 0 .50 13. 10 A C
ANISOU 551 C BLYS A 84 1316 1304 1255 0 0 0 A C SIGUIJ
551 C BLYS A 84 1 0 0 220 131 290 A C ATOM 552 O ALYS
A 84 14.506 -3 .403 50. 098 0 .50 11. 25 A O ANISOU
552 O ALYS A 84 1365 1314 1304 -1 2 0 A O SIGUIJ 552 O
ALYS A 84 1 0 0 221 55 289 A O ATOM 553 O BLYS A 84
14.502 -3 .395 50. 108 0 .50 13. 44 A O ANISOU 553 O
BLYS A 84 1409 1305 1320 -4 2 0 A O SIGUIJ 553 O BLYS
A 84 1 0 0 221 55 289 A O ATOM 554 N ALA A 85 15.588
-1 .496 49. 575 1 .00 10. 86 A N ANISOU 554 N ALA A 85
1309 1307 1236 0 -6 0 A N SIGUIJ 554 N ALA A 85 1 0 0
221 63 289 A N ATOM 555 CA ALA A 85 16.554 -2 .127 48.
697 1 .00 10. 85 A C ANISOU 555 CA ALA A 85 1332 1285
1263 -5 20 -2 A C SIGUIJ 555 CA ALA A 85 1 0 0 220 130
290 A C ATOM 556 CB ALA A 85 16.188 -1 .868 47. 212 1
.00 10. 61 A C ANISOU 556 CB ALA A 85 1545 1376 1277
-32 -40 6 A C SIGUIJ 556 CB ALA A 85 1 0 0 220 130 290
A C ATOM 557 C ALA A 85 17.920 -1 .574 49. 010 1 .00
11. 52 A CANISOU 557 C ALA A 85 1340 1278 1472 -15 -6
0 A C SIGUIJ 557 C ALA A 85 1 0 0 220 130 290 A C ATOM
558 O ALA A 85 18.:180 -0. 367 48 .811 1 .00 11. 81 A
O ANISOU 558 O ALA A 85 1423 1289 1607 -36 8 0 A O
SIGUIJ 558 O ALA A 85 1 0 0 221 55 289 A O ATOM 559 N
SER A 86 18. 835 -2. 432 49 .461 1 .00 11. 89 A N
ANISOU 559 N SER A 86 1430 1388 1488 81 1 A N SIGUIJ
559 N SER A 86 1 0 0 221 63 289 A N ATOM 560 CA SER A
86 20. 157 -1. 979 49 .872 1 .00 12. 90 A C ANISOU 560
CA SER A 86 1476 1777 1455 -50 1 -1 A C SIGUIJ 560 CA
SER A 86 1 0 0 220 130 290 A C ATOM 561 CB SER A 86
20. 636 -2. 820 51 .051 1 .00 13. 15 A C ANISOU 561 CB
SER A 86 1981 1880 1582 -59 -228 63 A C SIGUIJ 561 CB
SER A 86 1 0 0 220 130 290 A C ATOM 562 OG SER A 86
19. 800 -2. 651 52 .157 1 .00 14. 64 A O ANISOU 562 OG
SER A 86 2186 2107 1678 -37 -97 22 A O SIGUIJ 562 OG
SER A 86 1 0 0 221 55 289 A O ATOM 563 C SER A 86 21.
190 -2. 062 48 .745 1 .00 13. 37 A C ANISOU 563 C SER
A 86 1473 1707 1453 -43 0 0 A C SIGUIJ 563 C SER A 86
1 0 0 220 129 290 A C ATOM 564 O SER A 86 22. 076 -1.
207 48 .664 1 .00 14. 89 A O ANISOU 564 O SER A 86
1823 2110 2787 -408 86 46 A O SIGUIJ 564 O SER A 86 1
0 0 221 55 289 A O ATOM 565 N LYS A 87 21. 103 -3. 048
47 .876 1 .00 13. 17 A N ANISOU 565 N LYS A 87 1507
1678 1442 -30 0 0 A N SIGUIJ 565 N LYS A 87 1 0 0 221
62 289 A N ATOM 566 CA LYS A 87 22. 134 -3. 292 46
.848 1 .00 13. 39 A C ANISOU 566 CA LYS A 87 1513 1739
1433 22 -3 0 A C SIGUIJ 566 CA LYS A 87 1 0 0 220 129
290 A C ATOM 567 CB LYS A 87 22. 532 -4. 783 46 .793 1
.00 15. 31 A C ANISOU 567 CB LYS A 87 1588 1756 1988
34 46 -8 A C SIGUIJ 567 CB LYS A 87 1 0 0 220 129 290
A C ATOM 568 CG LYS A 87 23. 052 -5. 301 48 .119 1 .00
16. 98 A C ANISOU 568 CG LYS A 87 1980 2174 2064 209
-66 66 A C SIGUIJ 568 CG LYS A 87 1 0 0 220 129 290 A
C ATOM 569 CD LYS A 87 23. 352 -6. 794 47 .948 1 .00
19. 00 A C ANISOU 569 CD LYS A 87 3261 2229 2866 465
-27 -20 A C SIGUIJ 569 CD LYS A 87 1 0 0 220 128 290 A
C ATOM 570 CE LYS A 87 23. 903 -7. 405 49 .195 1 .00
20. 42 A C ANISOU 570 CE LYS A 87 3382 3215 2904 1007
191 243 A C SIGUIJ 570 CE LYS A 87 1 0 0 220 128 290 A
C ATOM 571 N Z LYS A 87 23. 646 -8. 865 49 .145 1 .00
22. 25 A N ANISOU 571 N Z LYS A 87 8485 3389 5651 92
1139 -70 A N SIGUIJ 571 N Z LYS A 87 1 0 0 221 62 289
A N ATOM 572 C LYS A 87 21. 668 -2. 897 45 .446 1 .00
12. 69 A C ANISOU 572 C LYS A 87 1309 1533 1428 -82 19
9 A C SIGUIJ 572 C LYS A 87 1 0 0 220 128 290 A C ATOM
573 O LYS A 87 20. 487 -3. 076 45 .072 1 .00 12. 42 A
O ANISOU 573 O LYS A 87 1335 1510 1674 -77 -56 -16 A O
SIGUIJ 573 O LYS A 87 1 0 0 221 55 289 A O ATOM 574 N
SER A 88 22. 603 -2. 427 44 .641 1 .00 11. 85 A
NANISOU 574 N SER A 88 1231 1293 1400 33 5 -2 A N
SIGUIJ 574 N SER A 88 1 0 0 221 62 289 A N ATOM 575 CA
SER A 88 22.302 -2 .157 43. 242 1.00 11.82 A C ANISOU
575 CA SER A 88 1310 1266 1405 0 -4 0 A C SIGUIJ 575
CA SER A 88 1 0 0 220 128 290 A C ATOM 576 CB SER A 88
21.699 -0 .751 43. 109 1.00 11.87 A C ANISOU 576 CB
SER A 88 1411 1273 1611 29 -17 0 A C SIGUIJ 576 CB SER
A 88 1 0 0 220 127 290 A C ATOM 577 OG SER A 88 22.490
0 .270 43. 706 1.00 11.43 A O ANISOU 577 OG SER A 88
1456 1288 1576 -5 -6 0 A O SIGUIJ 577 OG SER A 88 1 0
0 221 55 289 A O ATOM 578 C SER A 88 23.561 -2 .295
42. 397 1.00 11.83 A C ANISOU 578 C SER A 88 1310 1405
1435 14 5 -1 A C SIGUIJ 578 C SER A 88 1 0 0 220 127
290 A C ATOM 579 O SER A 88 24.684 -2 .165 42. 928
1.00 11.99 A O ANISOU 579 0 SER A 88 1354 1687 1594
-27 -86 -8 A O SIGUIJ 579 O SER A 88 1 0 0 221 55 289
A O ATOM 580 N PHE A 89 23.369 -2 .558 41. 108 1.00
11.41 A N ANISOU 580 N PHE A 89 1224 1344 1444 31 8 -2
A N SIGUIJ 580 N PHE A 89 1 0 0 221 62 289 A N ATOM
581 CA PHE A 89 24.457 -2 .972 40. 208 1.00 11.41 A C
ANISOU 581 CA PHE A 89 1236 1359 1516 51 26 -7 A C
SIGUIJ 581 CA PHE A 89 1 0 0 220 127 290 A C ATOM 582
CB PHE A 89 24.433 -4 .489 40. 002 1.00 12.08 A C
ANISOU 582 CB PHE A 89 1854 1348 1848 58 0 -2 A C
SIGUIJ 582 CB PHE A 89 1 0 0 220 127 290 A C ATOM 583
CG PHE A 89 24.452 -5 .264 41. 298 1.00 12.41 A C
ANISOU 583 CG PHE A 89 1977 1324 1856 87 -10 -4 A C
SIGUIJ 583 CG PHE A 89 1 0 0 220 127 290 A C ATOM 584
CDl PHE A 89 23.290 -5 .587 41. 963 1.00 13.24 A C
ANISOU 584 CDl PHE A 89 2000 1457 1919 49 4 1 A C
SIGUIJ 584 CDl PHE A 89 1 0 0 220 126 290 A C ATOM 585
CD2 PHE A 89 25.664 -5 .585 41. 911 1.00 13 .13 A C
ANISOU 585 CD2 PHE A 89 2036 1910 1891 269 -31 -35 A C
SIGUIJ 585 CD2 PHE A 89 1 0 0 220 126 290 A C ATOM 586
CEl PHE A 89 23.316 -6 .181 43. 191 1.00 13 .82 A C
ANISOU 586 CEl PHE A 89 2540 1477 1932 170 45 10 A C
SIGUIJ 586 CEl PHE A 89 1 0 0 220 126 290 A C ATOM 587
CE2 PHE A 89 25.653 -6 .191 43. 178 1.00 13.75 A C
ANISOU 587 CE2 PHE A 89 2563 1950 1900 194 -63 -18 A C
SIGUIJ 587 CE2 PHE A 89 1 0 0 220 126 290 A C ATOM 588
CZ PHE A 89 24.517 -6 .464 43. 779 1.00 13.84 A C
ANISOU 588 CZ PHE A 89 2582 1757 2030 251 1 0 A C
SIGUIJ 588 CZ PHE A 89 1 0 0 220 125 290 A C ATOM 589
C PHE A 89 24.226 -2 .252 38. 903 1 .00 11 .62 A C
ANISOU 589 C PHE A 89 1222 1245 1445 252 138 -127 A C
SIGUIJ 589 C PHE A 89 1 0 0 220 125 290 A C ATOM 590 O
PHE A 89 23.326 -2 .590 38. 108 1.00 11.21 A O ANISOU
590 O PHE A 89 1301 1248 1491 213 85 -90 A O SIGUIJ
590 O PHE A 89 1 0 0 221 55 289 A O ATOM 591 N AARG A
90 25.105 -1 .294 38. 630 0.50 12.01 A NANISOU 591 N
AARG A 90 1452 1515 1438 -8 0 0 A N SIGUIJ 591 N AARG
A 90 1 0 0 221 62 289 A N ATOM 592 N BARG A 90 25 097
-1 280 38 633 0 50 14 20 A N ANISOU 592 N BARG A 90
1474 1529 1451 -17 1 0 A N SIGUIJ 592 N BARG A 90 1 0
0 221 62 289 A N ATOM 593 CA AARG A 90 25 103 -0 574
37 349 0 50 13 07 A C ANISOU 593 CA AARG A 90 1337
1515 1436 -7 2 0 A C SIGUIJ 593 CA AARG A 90 1 0 0 220
125 290 A C ATOM 594 CA BARG A 90 25 092 -0 536 37 359
0 50 15 26 A C ANISOU 594 CA BARG A 90 1311 1551 1448
4 4 0 A C SIGUIJ 594 CA BARG A 90 1 0 0 220 125 290 A
C ATOM 595 CB AARG A 90 25 964 0 653 37 398 0 50 13 27
A C ANISOU 595 CB AARG A 90 1359 1530 1493 -22 0 0 A C
SIGUIJ 595 CB AARG A 90 1 0 0 220 125 290 A C ATOM 596
CB BARG A 90 25 879 0 766 37 474 0 50 15 46 A C ANISOU
596 CB BARG A 90 1415 1599 3073 -44 -208 -23 A C
SIGUIJ 596 CB BARG A 90 1 0 0 220 124 290 A C ATOM 597
CG AARG A 90 25 363 1 765 38 207 0 50 14 09 A C ANISOU
597 CG AARG A 90 1315 1506 1503 -57 3 1 A C SIGUIJ 597
CG AARG A 90 1 0 0 220 124 290 A C ATOM 598 CG BARG A
90 25 238 1 764 38 451 0 50 16 28 A C ANISOU 598 CG
BARG A 90 1597 1623 3101 -3 -141 -7 A C SIGUIJ 598 CG
BARG A 90 1 0 0 220 124 290 A C ATOM 599 CD AARG A 90
26 399 2 861 38 297 0 50 15 12 A C ANISOU 599 CD AARG
A 90 1180 1377 1504 72 7 -2 A C SIGUIJ 599 CD AARG A
90 1 0 0 220 124 290 A C ATOM 600 CD BARG A 90 26 049
3 043 38 668 0 50 17 31 A C ANISOU 600 CD BARG A 90
1713 1622 4341 -7 -565 48 A C SIGUIJ 600 CD BARG A 90
1 0 0 220 124 290 A C ATOM 601 NE AARG A 90 25 790 4
161 38 571 0 50 15 48 A N ANISOU 601 NE AARG A 90 1129
1362 1352 52 -16 3 A N SIGUIJ 601 NE AARG A 90 1 0 0
221 62 289 A N ATOM 602 NE BARG A 90 27 405 2 748 39
094 0 50 17 67 A N ANISOU 602 NE BARG A 90 1618 2442
3049 156 -166 24 A N SIGUIJ 602 NE BARG A 90 1 0 0 221
62 289 A N ATOM 603 CZ AARG A 90 26 464 5 249 38 929 0
50 15 12 A C ANISOU 603 CZ AARG A 90 1156 1371 1291 30
21 -4 A C SIGUIJ 603 CZ AARG A 90 1 0 0 220 123 290 A
C ATOM 604 CZ BARG A 90 28 397 3 628 39 073 0 50 17 31
A C ANISOU 604 CZ BARG A 90 1654 2495 3133 110 -154 16
A C SIGUIJ 604 CZ BARG A 90 1 0 0 220 123 290 A C ATOM
605 NHlAARG A 90 27 789 5 187 39 088 0 50 15 97 A N
ANISOU 605 NHlAARG A 90 1171 1391 2259 29 -89 6 A N
SIGUIJ 605 NHlAARG A 90 1 0 0 221 62 289 A N ATOM 606
NHlBARG A 90 28 185 4 878 38 667 0 50 18 16 A N ANISOU
606 NHlBARG A 90 1573 2490 3114 82 -178 12 A N SIGUIJ
606 NHlBARG A 90 1 0 0 221 62 289 A N ATOM 607 NH2AARG
A 90 25 818 6 401 39 026 0 50 14 36 A N ANISOU 607
NH2AARG A 90 780 1244 886 -183 9 8 A N SIGUIJ 607
NH2AARG A 90 1 0 0 221 62 289 A N ATOM 608 NH2BARG A
90 29 620 3 219 39 394 0 50 16 55 A NANISOU 608
NH2BARG A 90 1599 2618 2127 159 98 -22 A N SIGUIJ 608
NH2BARG A 90 1 0 0 221 62 289 A N ATOM 609 C AARG A 90
25.703 -1.419 36.246 0.50 13 .71 A C ANISOU 609 C AARG
A 90 1376 1535 1437 19 13 -3 A C SIGUIJ 609 C AARG A
90 1 0 0 220 123 290 A C ATOM 610 C BARG A 90 25.739
-1.352 36.246 0.50 15.90 A C ANISOU 610 C BARG A 90
1375 1581 1444 51 8 -4 A C SIGUIJ 610 C BARG A 90 1 0
0 220 123 290 A C ATOM 611 O AARG A 90 26.568 -2.275
36.492 0.50 13 .91 A O ANISOU 611 O AARG A 90 1717
1882 1575 358 3 36 A O SIGUIJ 611 O AARG A 90 1 0 0
221 55 289 A O ATOM 612 O BARG A 90 26.653 -2.145
36.490 0.50 16.10 A O ANISOU 612 O BARG A 90 1656 1911
2112 331 -111 76 A O SIGUIJ 612 O BARG A 90 1 0 0 221
55 289 A O ATOM 613 N HIS A 91 25.256 -1.184 35.020
1.00 14.41 A N ANISOU 613 N HIS A 91 1453 1903 1440
182 -1 5 A N SIGUIJ 613 N HIS A 91 1 0 0 221 62 289 A
N ATOM 614 CA HIS A 91 25.955 -1.767 33.871 1.00 15.48
A C ANISOU 614 CA HIS A 91 1577 2114 1439 328 2 8 A C
SIGUIJ 614 CA HIS A 91 1 0 0 220 123 290 A C ATOM 615
CB HIS A 91 25.243 -1.342 32.609 1.00 15.53 A C ANISOU
615 CB HIS A 91 1692 2116 1439 400 -21 -23 A C SIGUIJ
615 CB HIS A 91 1 0 0 220 122 290 A C ATOM 616 CG HIS
A 91 25.732 -2.054 31.364 1.00 16.17 A C ANISOU 616 CG
HIS A 91 2080 2039 1478 403 112 14 A C SIGUIJ 616 CG
HIS A 91 1 0 0 220 122 290 A C ATOM 617 CD2 HIS A 91
25.170 -3.049 30.632 1.00 16.53 A C ANISOU 617 CD2 HIS
A 91 2575 2179 1489 112 120 22 A C SIGUIJ 617 CD2 HIS
A 91 1 0 0 220 122 290 A C ATOM 618 NDl HIS A 91
26.940 -1.752 30.760 1.00 16.33 A N ANISOU 618 NDl HIS
A 91 2208 2709 1805 237 296 -14 A N SIGUIJ 618 NDl HIS
A 91 1 0 0 221 62 289 A N ATOM 619 CEl HIS A 91 27.098
-2.551 29.707 1.00 16.71 A C ANISOU 619 CEl HIS A 91
3168 2580 1781 149 530 68 A C SIGUIJ 619 CEl HIS A 91
1 0 0 220 122 290 A C ATOM 620 NE2 HIS A 91 26.049
-3.343 29.609 1.00 16.79 A N ANISOU 620 NE2 HIS A 91
3036 2323 1757 343 466 148 A N SIGUIJ 620 NE2 HIS A 91
1 0 0 221 62 289 A N ATOM 621 C HIS A 91 27.399 -1.213
33.878 1.00 16.12 A C ANISOU 621 C HIS A 91 1549 1980
1755 379 51 -52 A C SIGUIJ 621 C HIS A 91 1 0 0 220
122 290 A C ATOM 622 O HIS A 91 27.633 -0.033 34 .149
1 .00 15. 90 A O 



ANISOU 622 O HIS A 91 1630 2027 2064 291 356 -175 A O
SIGUIJ 622 O HIS A 91 1 0 0 221 55 289 A O ATOM 623 N
PRO A 92 28.377 -2.096 33.568 1.00 17.08 A N ANISOU
623 N PRO A 92 1599 1960 2747 346 307 -122 A N SIGUIJ
623 N PRO A 92 1 0 0 221 62 289 A N ATOM 624 CD PRO A
92 28. 2OCI -3.528 33.228 1.00 17.34 A C ANISOU 624 CD
PRO A 92 1555 1964 2959 352 421 -171 A C SIGUIJ 624 CD
PRO A 92 1 0 0 220 121 290 A C ATOM 625 CA PRO A 92
29.789 -1.732 33.662 1.00 18.05 A CANISOU 625 CA PRO A
92 1637 2575 3230 178 267 -45 A C SIGUIJ 625 CA PRO A
92 1 O 0 220 121 290 A C ATOM 626 CB PRO A 92 30 523
-3 039 33 352 1 00 18 03 A C ANISOU 626 CB PRO A 92
2147 2595 5347 238 1218 -26 A C SIGUIJ 626 CB PRO A 92
1 O 0 220 121 290 A C ATOM 627 CG PRO A 92 29 595 -3
943 32 745 1 00 17 85 A C ANISOU 627 CG PRO A 92 1886
2564 5684 469 1307 -351 A C SIGUIJ 627 CG PRO A 92 1 O
0 220 121 290 A C ATOM 628 C PRO A 92 30 261 -0 614 32
741 1 00 18 73 A C ANISOU 628 C PRO A 92 2870 2518
3323 60 795 -195 A C SIGUIJ 628 C PRO A 92 1 0 0 220
121 290 A C ATOM 629 O PRO A 92 31 335 0 019 32 997 1
00 19 68 A O ANISOU 629 O PRO A 92 3289 3223 3753 -484
378 338 A O SIGUIJ 629 O PRO A 92 1 0 0 221 55 289 A O
ATOM 630 N GLY A 93 29 503 -0 367 31 687 1 00 19 18 A
N ANISOU 630 N GLY A 93 2405 2455 3056 209 1157 -308 A
N SIGUIJ 630 N GLY A 93 1 0 0 221 62 289 A N ATOM 631
CA GLY A 93 29 954 0 623 30 716 1 00 19 61 A C ANISOU
631 CA GLY A 93 2978 2883 3679 249 1468 152 A C SIGUIJ
631 CA GLY A 93 1 0 0 220 120 290 A C ATOM 632 C GLY A
93 29 473 2 046 30 978 1 00 19 41 A C ANISOU 632 C GLY
A 93 2053 2902 1983 215 -4 -11 A C SIGUIJ 632 C GLY A
93 1 0 0 220 120 290 A C ATOM 633 O GLY A 93 29 597 2
921 30 112 1 00 19 30 A O ANISOU 633 O GLY A 93 1718
2790 1916 404 188 -106 A O SIGUIJ 633 O GLY A 93 1 0 0
221 55 289 A O ATOM 634 N TYR A 94 28 871 2 295 32 157
1 00 19 65 A N ANISOU 634 N TYR A 94 2158 3387 1987
465 -3 p A N SIGUIJ 634 N TYR A 94 1 0 0 221 62 289 A
N ATOM 635 CA TYR A 94 28 106 3 547 32 315 1 00 19 52
A C ANISOU 635 CA TYR A 94 1425 3106 1812 5 30 4 A C
SIGUIJ 635 CA TYR A 94 1 0 0 220 120 290 A C ATOM 636
CB TYR A 94 27 215 3 525 33 587 1 00 18 03 A C ANISOU
636 CB TYR A 94 1488 2218 1833 0 63 0 A C SIGUIJ 636
CB TYR A 94 1 0 0 220 120 290 A C ATOM 637 CG TYR A 94
26 540 4 842 33 886 1 00 16 64 A C ANISOU 637 CG TYR A
94 1190 2118 1697 -176 81 21 A C SIGUIJ 637 CG TYR A
94 1 0 0 220 120 290 A C ATOM 638 CDl TYR A 94 25 670
5 431 32 967 1 00 16 20 A C ANISOU 638 CDl TYR A 94
1200 1798 1785 -351 -38 -20 A C SIGUIJ 638 CDl TYR A
94 1 0 0 220 119 290 A C ATOM 639 CEl TYR A 94 25 003
6 633 33 222 1 00 15 88 A C ANISOU 639 CEl TYR A 94
1296 1798 1741 -327 89 53 A C SIGUIJ 639 CEl TYR A 94
1 0 0 220 119 290 A C ATOM 640 CD2 TYR A 94 26 765 5
484 35 089 1 00 16 08 A C ANISOU 640 CD2 TYR A 94 1683
2145 1718 -218 4 7 A C SIGUIJ 640 CD2 TYR A 94 1 0 0
220 119 290 A C ATOM 641 CE2 TYR A 94 26 156 6 678 35
380 1 00 15 75 A C ANISOU 641 CE2 TYR A 94 1824 2177
1776 -145 0 0 A C SIGUIJ 641 CE2 TYR A 94 1 0 0 220
119 290 A C ATOM 642 CZ TYR A 94 25 269 7 255 34 455 1
00 15 56 A CANISOU 642 CZ TYR A 94 1649 1854 1770 -374
23 31 A C SIGUIJ 642 CZ TYR A 94 1 O 0 220 119 290 A C
ATOM 643 OH TYR A 94 24 616 8 431 34 713 1 00 16 26 A
O ANISOU 643 OH TYR A 94 2237 2035 1910 -48 22 -4 A O
SIGUIJ 643 OH TYR A 94 1 O 0 221 55 289 A 0 ATOM 644 C
TYR A 94 28 994 4 752 32 342 1 00 20 49 A C ANISOU 644
C TYR A 94 1698 3273 2675 -205 15 2 A C SIGUIJ 644 C
TYR A 94 1 O 0 220 119 290 A C ATOM 645 O TYR A 94 29
967 4 779 33 096 1 00 20 98 A O ANISOU 645 O TYR A 94
1824 4079 2897 -213 -149 -19 A O SIGUIJ 645 O TYR A 94
1 O 0 221 55 289 A O ATOM 646 N SER A 95 28 623 5 734
31 536 1 00 21 52 A N ANISOU 646 N SER A 95 1637 3332
2624 -119 145 13 A N SIGUIJ 646 N SER A 95 1 O 0 221
62 289 A N ATOM 647 CA SER A 95 29 362 6 989 31 443 1
00 22 67 A C ANISOU 647 CA SER A 95 2089 3501 3158
-388 156 47 A C SIGUIJ 647 CA SER A 95 1 O 0 220 118
290 A C ATOM 648 CB SER A 95 29 691 7 323 29 984 1 00
22 92 A C ANISOU 648 CB SER A 95 2562 2915 3189 -9 350
-2 A C SIGUIJ 648 CB SER A 95 1 O 0 220 118 290 A C
ATOM 649 OG SER A 95 30 349 8 587 29 868 1 00 23 39 A
O ANISOU 649 OG SER A 95 2664 2945 3663 -58 370 36 A O
SIGUIJ 649 OG SER A 95 1 O 0 221 55 289 A O ATOM 650 C
SER A 95 28 503 8 103 31 972 1 00 23 35 A C ANISOU 650
C SER A 95 2613 3917 2845 123 -66 22 A C SIGUIJ 650 C
SER A 95 1 O 0 220 118 290 A C ATOM 651 O SER A 95 27
447 8 418 31 383 1 00 23 22 A O ANISOU 651 O SER A 95
2406 2721 2567 -271 111 96 A O SIGUIJ 651 O SER A 95 1
O 0 221 55 289 A O ATOM 652 N THR A 96 28 986 8 760 33
015 1 00 24 40 A N ANISOU 652 N THR A 96 2502 3902
2847 184 -57 18 A N SIGUIJ 652 N THR A 96 1 0 0 221 62
289 A N ATOM 653 CA THR A 96 28 311 9 981 33 445 1 00
25 35 A C ANISOU 653 CA THR A 96 3199 4099 4076 423
382 -155 A C SIGUIJ 653 CA THR A 96 1 0 0 220 118 290
A C ATOM 654 CB THR A 96 28 954 10 613 34 718 1 00 25
49 A C ANISOU 654 CB THR A 96 4324 4243 4194 7 9 1 A C
SIGUIJ 654 CB THR A 96 1 0 0 220 118 290 A C ATOM 655
OGl THR A 96 30 207 11 246 34 389 1 00 26 34 A O
ANISOU 655 OGl THR A 96 4383 4266 5130 8 242 12 A O
SIGUIJ 655 OGl THR A 96 1 0 0 221 55 289 A O ATOM 656
CG2 THR A 96 29 150 9 564 35 786 1 00 25 75 A C ANISOU
656 CG2 THR A 96 4300 4244 4201 5 -6 0 A C SIGUIJ 656
CG2 THR A 96 1 0 0 220 117 290 A C ATOM 657 C THR A 96
28 271 11 064 32 364 1 00 25 73 A C ANISOU 657 C THR A
96 3284 4232 4245 -37 -73 A C SIGUIJ 657 C THR A 96 1
0 0 220 117 290 A C ATOM 658 O THR A 96 27 348 11 863
32 334 1 00 26 22 A O ANISOU 658 O THR A 96 3374 4343
5847 63 -110 5 A O SIGUIJ 658 O THR A 96 1 0 0 221 55
289 A O ATOM 659 N GLN A 97 29 223 11 086 31 438 1 00
25 95 A NANISOU 659 N GLN A 97 3446 2803 4422 -4 98 0
A N SIGUIJ 659 N GLN A 97 1 O 0 221 62 289 A N ATOM
660 CA GLN A 97 29 316 12 202 30 515 1 00 26 11 A C
ANISOU 660 CA GLN A 97 4352 2818 4419 -155 4 5 A C
SIGUIJ 660 CA GLN A 97 1 O 0 220 117 290 A C ATOM 661
CB GLN A 97 30 759 12 402 30 099 1 00 26 98 A C ANISOU
661 CB GLN A 97 4370 3746 4402 -291 2 -12 A C SIGUIJ
661 CB GLN A 97 1 O 0 220 117 290 A C ATOM 662 CG GLN
A 97 30 868 13 209 28 809 1 00 28 30 A C ANISOU 662 CG
GLN A 97 7564 3747 4466 113 518 18 A C SIGUIJ 662 CG
GLN A 97 1 O 0 220 117 290 A C ATOM 663 CD GLN A 97 32
287 13 304 28 275 1 00 28 85 A C ANISOU 663 CD GLN A
97 7752 12170 5505 -481 913 -68 A C SIGUIJ 663 CD GLN
A 97 1 O 0 220 117 290 A C ATOM 664 OEl GLN A 97 33
062 12 322 28 317 1 00 29 55 A O ANISOU 664 OEl GLN A
97 7610 12063 21148 -623 173 18 A O SIGUIJ 664 OEl GLN
A 97 1 O 0 221 55 289 A O ATOM 665 NE2 GLN A 97 32 643
14 484 27 760 1 00 29 45 A N ANISOU 665 NE2 GLN A 97
8173 12295 5335 -805 457 -5 A N SIGUIJ 665 NE2 GLN A
97 1 O 0 221 62 289 A N ATOM 666 C GLN A 97 28 464 11
981 29 254 1 00 25 48 A C ANISOU 666 C GLN A 97 4377
3209 4425 -221 -1 -4 A C SIGUIJ 666 C GLN A 97 1 O 0
220 116 290 A C ATOM 667 O GLN A 97 27 764 12 899 28
770 1 00 25 97 A O ANISOU 667 O GLN A 97 4438 3244
4429 -178 0 -1 A O SIGUIJ 667 O GLN A 97 1 O 0 221 55
289 A O ATOM 668 N THR A 98 28 517 10 768 28 709 1 00
24 71 A N ANISOU 668 N THR A 98 2139 3129 4134 -535
501 154 A N SIGUIJ 668 N THR A 98 1 O 0 221 62 289 A N
ATOM 669 CA THR A 98 27 845 10 474 27 448 1 00 23 55 A
C ANISOU 669 CA THR A 98 2234 2397 4212 -131 363 126 A
C SIGUIJ 669 CA THR A 98 1 O 0 220 116 290 A C ATOM
670 CB THR A 98 28 672 9 553 26 535 1 00 24 14 A C
ANISOU 670 CB THR A 98 2923 2652 4789 8 855 -11 A C
SIGUIJ 670 CB THR A 98 1 O 0 220 116 290 A C ATOM 671
OGl THR A 98 28 693 8 242 27 090 1 00 25 41 A O ANISOU
671 OGl THR A 98 2682 2630 4677 18 885 -60 A O SIGUIJ
671 OGl THR A 98 1 0 0 221 55 289 A O ATOM 672 CG2 THR
A 98 30 139 10 013 26 443 1 00 24 07 A C ANISOU 672
CG2 THR A 98 2936 2641 10007 22 1164 50 A C SIGUIJ 672
CG2 THR A 98 1 0 0 220 116 290 A C ATOM 673 C THR A 98
26 474 9 803 27 646 1 00 22 30 A C ANISOU 673 C THR A
98 2155 2072 2681 3 206 9 A C SIGUIJ 673 C THR A 98 1
0 0 220 116 290 A C ATOM 674 O THR A 98 25 704 9 655
26 689 1 00 22 13 A O ANISOU 674 O THR A 98 2401 3340
2810 -247 48 20 A O SIGUIJ 674 O THR A 98 1 0 0 221 55
289 A O ATOM 675 N HIS A 99 26 193 9 360 28 868 1 00
20 81 A N ANISOU 675 N HIS A 99 1992 1996 2663 1 155
-3 A N SIGUIJ 675 N HIS A 99 1 0 0 221 62 289 A N ATOM
676 CA HIS A 99 24 951 8 634 29 168 1 00 19 34 A
CANISOU 676 CA HIS A 99 1983 1987 2190 -2 56 0 A C
SIGUIJ 676 CA HIS A 99 1 0 0 220 116 290 A C ATOM 677
CB HIS A 99 23.715 9 .438 28.729 1.00 19.79 A C ANISOU
677 CB HIS A 99 2185 2005 3747 4 -484 19 A C SIGUIJ
677 CB HIS A 99 1 0 0 220 115 290 A C ATOM 678 CG HIS
A 99 23.728 10 .846 29.213 1.00 20.14 A C ANISOU 678
CG HIS A 99 2351 2015 3830 -96 -197 -2 A C SIGUIJ 678
CG HIS A 99 1 0 0 220 115 290 A C ATOM 679 CD2 HIS A
99 24.036 11 .996 28.581 1.00 20.41 A C ANISOU 679 CD2
HIS A 99 2203 2017 3899 -57 -203 33 A C SIGUIJ 679 CD2
HIS A 99 1 0 0 220 115 290 A C ATOM 680 NDl HIS A 99
23.382 11 .190 30.501 1.00 20.50 A N ANISOU 680 NDl
HIS A 99 2303 1993 3822 -68 -213 25 A N SIGUIJ 680 NDl
HIS A 99 1 0 0 221 62 289 A N ATOM 681 CEl HIS A 99
23.466 12 .501 30.641 1.00 20.81 A C ANISOU 681 CEl
HIS A 99 3146 2005 4017 -152 95 -5 A C SIGUIJ 681 CEl
HIS A 99 1 0 0 220 115 290 A C ATOM 682 NE2 HIS A 99
23.862 13 .012 29.487 1.00 20.46 A N ANISOU 682 NE2
HIS A 99 2633 2027 3964 -118 -62 3 A N SIGUIJ 682 NE2
HIS A 99 1 0 0 221 62 289 A N ATOM 683 C HIS A 99
24.866 7 .234 28.583 1.00 18.13 A C ANISOU 683 C HIS A
99 1816 1980 2160 34 45 -7 A C SIGUIJ 683 C HIS A 99 1
0 0 220 115 290 A C ATOM 684 O HIS A 99 23.823 6 .602
28.685 1.00 17.56 A O ANISOU 684 O HIS A 99 1823 2014
1995 16 39 -3 A O SIGUIJ 684 O HIS A 99 1 0 0 221 55
289 A O ATOM 685 N VAL A 100 25.945 6 .723 27.986 1.00
16.94 A N ANISOU 685 N VAL A 100 1769 1861 2023 -14 -8
-1 A N SIGUIJ 685 N VAL A 100 1 0 0 221 62 289 A N
ATOM 686 CA VAL A 100 25.868 5 .369 27.479 1.00 15.87
A C ANISOU 686 CA VAL A 100 2252 1850 1935 -47 6 -1 A
C SIGUIJ 686 CA VAL A 100 1 0 0 220 115 290 A C ATOM
687 CB VAL A 100 27.067 5 .027 26.514 1.00 16.42 A C
ANISOU 687 CB VAL A 100 2363 2101 2040 27 102 9 A C
SIGUIJ 687 CB VAL A 100 1 0 0 220 114 290 A C ATOM 688
CGl VAL A 100 27.048 5 .936 25.329 1.00 17.26 A C
ANISOU 688 CGl VAL A 100 5438 3054 2562 1740 1368 709
A C SIGUIJ 688 CGl VAL A 100 1 0 0 220 114 290 A C
ATOM 689 CG2 VAL A 100 28.328 5 .041 27.227 1.00 17.69
A C ANISOU 689 CG2 VAL A 100 2424 2757 2236 10 -1 0 A
C SIGUIJ 689 CG2 VAL A 100 1 0 0 220 114 290 A C ATOM
690 C VAL A 100 25.769 4 .380 28.619 1.00 14.72 A C
ANISOU 690 C VAL A 100 1790 1813 1929 -4 3 0 A C
SIGUIJ 690 C VAL A 100 1 0 0 220 114 290 A C ATOM 691
O VAL A 100 26.243 4 .597 29.731 1.00 13 .86 A O
ANISOU 691 O VAL A 100 1438 1838 1841 -123 192 52 A O
SIGUIJ 691 O VAL A 100 1 0 0 221 55 289 A O ATOM 692 N
ASN A 101 25.088 3 .291 28.328 1.00 14.10 A N ANISOU
692 N ASN A 101 1521 1758 1671 104 276 -91 A N SIGUIJ
692 N ASN A 101 1 0 0 221 62 289 A N ATOM 693 CA ASN A
101 24.902 2 .223 29 .310 1.00 13 .56 A CANISOU 693 CA
ASN A 101 1559 1763 1689 87 245 -77 A C SIGUIJ 693 CA
ASN A 101 1 0 0 220 114 290 A C ATOM 694 CB ASN A 101
26 234 1 525 29 592 1 00 14 79 A C ANISOU 694 CB ASN A
101 1609 1960 2094 186 184 -71 A C 



SIGUIJ 694 CB ASN A 101 1 0 0 220 114 290 A C ATOM 695
CG ASN A 101 26 820 0 963 28 306 1 00 15 68 A C ANISOU
695 CG ASN A 101 1696 2225 2125 340 181 -106 A C
SIGUIJ 695 CG ASN A 101 1 0 0 220 113 290 A C ATOM 696
ODl ASN A 101 26 100 0 323 27 515 1 00 16 85 A O
ANISOU 696 ODl ASN A 101 1850 2274 2189 254 114 -66 A
O SIGUIJ 696 ODl ASN A 101 1 0 0 221 55 289 A O ATOM
697 ND2 ASN A 101 28 091 1 260 28 064 1 00 17 12 A N
ANISOU 697 ND2 ASN A 101 1754 3141 2634 138 263 -32 A
N SIGUIJ 697 ND2 ASN A 101 1 0 0 221 62 289 A N ATOM
698 C ASN A 101 24 208 2 657 30 602 1 00 12 67 A C
ANISOU 698 C ASN A 101 1176 1390 1549 -9 34 1 A C
SIGUIJ 698 C ASN A 101 1 0 0 220 113 290 A C ATOM 699
O ASN A 101 24 582 2 223 31 707 1 00 12 12 A O ANISOU
699 O ASN A 101 1255 1474 1494 236 113 -82 A O SIGUIJ
699 O ASN A 101 1 0 0 221 55 289 A O ATOM 700 N ASP A
102 23 206 3 509 30 439 1 00 11 51 A N ANISOU 700 N
ASP A 102 1197 1369 1286 -5 3 0 A N SIGUIJ 700 N ASP A
102 1 0 0 221 62 289 A N ATOM 701 CA ASP A 102 22 522
4 095 31 589 1 00 11 50 A C ANISOU 701 CA ASP A 102
1226 1317 1276 -19 0 0 A C SIGUIJ 701 CA ASP A 102 1 0
0 220 113 290 A C ATOM 702 CB ASP A 102 21 924 5 449
31 192 1 00 11 19 A C ANISOU 702 CB ASP A 102 1327
1329 1286 0 -1 0 A C SIGUIJ 702 CB ASP A 102 1 0 0 220
113 290 A C ATOM 703 CG ASP A 102 21 442 6 269 32 400
1 00 11 45 A C ANISOU 703 CG ASP A 102 1369 1344 1283
0 -2 0 A C SIGUIJ 703 CG ASP A 102 1 0 0 220 113 290 A
C ATOM 704 ODl ASP A 102 21 673 5 856 33 563 1 00 11
51 A O ANISOU 704 ODl ASP A 102 1251 1347 1283 -10 2 0
A O SIGUIJ 704 ODl ASP A 102 1 0 0 221 55 289 A O ATOM
705 OD2 ASP A 102 20 801 7 313 32 169 1 00 11 08 A O
ANISOU 705 OD2 ASP A 102 1421 1354 1220 9 8 1 A O
SIGUIJ 705 OD2 ASP A 102 1 0 0 221 55 289 A O ATOM 706
C ASP A 102 21 455 3 144 32 131 1 00 11 59 A C ANISOU
706 C ASP A 102 1223 1280 1252 2 0 0 A C SIGUIJ 706 C
ASP A 102 1 0 0 220 113 290 A C ATOM 707 O ASP A 102
20 245 3 459 32 084 1 00 12 68 A O ANISOU 707 O ASP A
102 1258 1687 1990 120 -29 6 A O SIGUIJ 707 O ASP A
102 1 0 0 221 55 289 A O ATOM 708 N LEU A 103 21 891 2
007 32 676 1 00 11 50 A N ANISOU 708 N LEU A 103 1270
1269 1266 0 0 0 A N SIGUIJ 708 N LEU A 103 1 0 0 221
62 289 A N ATOM 709 CA LEU A 103 20 952 1 083 33 286 1
00 11 53 A C ANISOU 709 CA LEU A 103 1278 1263 1325 3
4 0 A C SIGUIJ 709 CA LEU A 103 1 0 0 220 112 290 A C
ATOM 710 CB LEU A 103 20 328 0 088 32 300 1 00 13 13 A
CANISOU 710 CB LEU A 103 1965 1515 1359 -384 -11 7 A C
SIGUIJ 710 CB LEU A 103 1 0 0 220 112 290 A C ATOM 711
CG LEU A 103 21 231 -1 005 31 756 1 00 13 55 A C
ANISOU 711 CG LEU A 103 2312 1741 1668 -140 116 -26 A
C SIGUIJ 711 CG LEU A 103 1 0 0 220 112 290 A C ATOM
712 CDl LEU A 103 20 335 -2 057 30 957 1 00 14 38 A C
ANISOU 712 CDl LEU A 103 2180 1679 1605 -68 167 -20 A
C SIGUIJ 712 CDl LEU A 103 1 0 0 220 112 290 A C ATOM
713 CD2 LEU A 103 22 241 -0 489 30 744 1 00 14 48 A C
ANISOU 713 CD2 LEU A 103 2282 1609 1715 -26 149 -6 A C
SIGUIJ 713 CD2 LEU A 103 1 0 0 220 112 290 A C ATOM
714 C LEU A 103 21 563 0 405 34 495 1 00 10 75 A C
ANISOU 714 C LEU A 103 1217 1210 1320 -1 9 -1 A C
SIGUIJ 714 C LEU A 103 1 0 0 220 112 290 A C ATOM 715
O LEU A 103 22 807 0 317 34 647 1 00 10 74 A O ANISOU
715 O LEU A 103 1212 1289 1464 5 0 0 A O SIGUIJ 715 O
LEU A 103 1 0 0 221 55 289 A O ATOM 716 N MET A 104 20
688 -0 027 35 400 1 00 10 28 A N ANISOU 716 N MET A
104 1183 1062 1306 86 12 -3 A N SIGUIJ 716 N MET A 104
1 0 0 221 62 289 A N ATOM 717 CA MET A 104 21 074 -0
508 36 711 1 00 9 73 A C ANISOU 717 CA MET A 104 1188
1015 1310 2 -12 0 A C SIGUIJ 717 CA MET A 104 1 0 0
220 112 290 A C ATOM 718 CB MET A 104 21 242 0 689 37
670 1 00 9 60 A C ANISOU 718 CB MET A 104 1156 1018
1297 -47 20 0 A C SIGUIJ 718 CB MET A 104 1 0 0 220
111 290 A C ATOM 719 CG MET A 104 21 621 0 322 39 100
1 00 9 22 A C ANISOU 719 CG MET A 104 1309 1117 1294
25 1 0 A C SIGUIJ 719 CG MET A 104 1 0 0 220 111 290 A
C ATOM 720 SD MET A 104 21 934 1 769 40 144 1 00 10 10
A S ANISOU 720 SD MET A 104 1365 1162 1408 92 -113 -79
A S SIGUIJ 720 SD MET A 104 1 0 0 221 48 289 A S ATOM
721 CE MET A 104 20 275 2 461 40 318 1 00 9 48 A C
ANISOU 721 CE MET A 104 1365 1153 1527 95 -27 5 A C
SIGUIJ 721 CE MET A 104 1 0 0 220 111 290 A C ATOM 722
C MET A 104 19 992 -1 444 37 231 1 00 9 69 A C ANISOU
722 C MET A 104 1168 965 1359 60 28 -1 A C SIGUIJ 722
C MET A 104 1 0 0 220 111 290 A C ATOM 723 O MET A 104
18 798 -1 172 37 066 1 00 10 37 A O ANISOU 723 O MET A
104 1184 1080 1646 87 4 1 A O SIGUIJ 723 O MET A 104 1
0 0 221 55 289 A O ATOM 724 N LEU A 105 20 411 -2 514
37 907 1 00 9 28 A N ANISOU 724 N LEU A 105 1116 966
1347 39 1 0 A N SIGUIJ 724 N LEU A 105 1 0 0 221 62
289 A N ATOM 725 CA LEU A 105 19 499 -3 414 38 580 1
00 9 44 A C ANISOU 725 CA LEU A 105 1032 926 1390 124
14 1 A C SIGUIJ 725 CA LEU A 105 1 0 0 220 111 290 A C
ATOM 726 CB LEU A 105 19 892 -4 877 38 263 1 00 10 10
A C ANISOU 726 CB LEU A 105 1389 953 1640 202 53 -30 A
C SIGUIJ 726 CB LEU A 105 1 0 0 220 111 290 A C ATOM
727 CG LEU A 105 19 402 -5 290 36 891 1 00 10 37 A
CANISOU 727 CG LEU A 105 1620 1043 1658 20 -1 0 A C
SIGUIJ 727 CG LEU A 105 1 0 0 220 110 290 A C ATOM 728
CDl LEU A 105 20 243 -6 494 36 416 1 00 11 78 A C
ANISOU 728 CDl LEU A 105 2116 1331 1753 403 -62 -49 A
C SIGUIJ 728 CDl LEU A 105 1 0 0 220 110 290 A C ATOM
729 CD2 LEU A 105 17 882 -5 623 36 914 1 00 11 41 A C
ANISOU 729 CD2 LEU A 105 1642 1495 1676 -87 0 -1 A C
SIGUIJ 729 CD2 LEU A 105 1 0 0 220 110 290 A C ATOM
730 C LEU A 105 19 553 -3 168 40 074 1 00 9 78 A C
ANISOU 730 C LEU A 105 1222 1045 1390 44 19 -1 A C
SIGUIJ 730 C LEU A 105 1 0 0 220 110 290 A C ATOM 731
O LEU A 105 20 639 -3 056 40 668 1 00 10 06 A O ANISOU
731 0 LEU A 105 1251 1567 1485 -8 -34 -1 A O SIGUIJ
731 O LEU A 105 1 0 0 221 55 289 A O ATOM 732 N VAL A
106 18 376 -3 053 40 700 1 00 9 72 A N ANISOU 732 N
VAL A 106 1211 1073 1326 60 -6 1 A N SIGUIJ 732 N VAL
A 106 1 0 0 221 62 289 A N ATOM 733 CA VAL A 106 18
253 -2 806 42 118 1 00 9 98 A C ANISOU 733 CA VAL A
106 1165 997 1333 -15 -2 0 A C SIGUIJ 733 CA VAL A 106
1 0 0 220 110 290 A C ATOM 734 CB VAL A 106 17 319 -1
592 42 401 1 00 9 38 A C ANISOU 734 CB VAL A 106 1195
1027 1322 18 -11 0 A C SIGUIJ 734 CB VAL A 106 1 0 0
220 110 290 A C ATOM 735 CGl VAL A 106 17 014 -1 470
43 855 1 00 10 46 A C ANISOU 735 CGl VAL A 106 1714
1079 1335 127 79 19 A C SIGUIJ 735 CGl VAL A 106 1 0 0
220 110 290 A C ATOM 736 CG2 VAL A 106 17 961 -0 326
41 839 1 00 10 19 A C ANISOU 736 CG2 VAL A 106 1372
1081 1382 -80 0 3 A C SIGUIJ 736 CG2 VAL A 106 1 0 0
220 109 290 A C ATOM 737 C VAL A 106 17 652 -4 046 42
767 1 00 9 99 A C ANISOU 737 C VAL A 106 1187 973 1384
17 69 0 A C SIGUIJ 737 C VAL A 106 1 0 0 220 109 290 A
C ATOM 738 O VAL A 106 16 621 -4 558 42 315 1 00 10 40
A O ANISOU 738 O VAL A 106 1257 1052 1559 -27 -37 2 A
O SIGUIJ 738 O VAL A 106 1 0 0 221 55 289 A O ATOM 739
N LYS A 107 18 348 -4 591 43 770 1 00 10 39 A N ANISOU
739 N LYS A 107 1370 1019 1447 76 -6 3 A N SIGUIJ 739
N LYS A 107 1 0 0 221 62 289 A N ATOM 740 CA LYS A 107
17 914 -5 842 44 388 1 00 10 98 A C ANISOU 740 CA LYS
A 107 1397 1005 1459 101 3 -2 A C SIGUIJ 740 CA LYS A
107 1 0 0 220 109 290 A C ATOM 741 CB LYS A 107 19 106
-6 668 44 803 1 00 11 90 A C ANISOU 741 CB LYS A 107
1601 1250 1934 297 -164 11 A C SIGUIJ 741 CB LYS A 107
1 0 0 220 109 290 A C ATOM 742 CG LYS A 107 18 732 -8
049 45 245 1 00 13 32 A C ANISOU 742 CG LYS A 107 1830
1239 2066 316 18 -9 A C SIGUIJ 742 CG LYS A 107 1 0 0
220 109 290 A C ATOM 743 CD LYS A 107 19 993 -8 863 45
608 1 00 14 98 A C ANISOU 743 CD LYS A 107 2079 1905
2194 715 85 171 A C SIGUIJ 743 CD LYS A 107 1 0 0 220
109 290 A C ATOM 744 CE LYS A 107 19 721 -10 362 45
772 1 00 16 42 A CANISOU 744 CE LYS A 107 2713 1921
3605 647 435 263 A C SIGUIJ 744 CE LYS A 107 1 0 0 220
109 290 A C ATOM 745 NZ LYS A 107 21 008 -11 032 46
297 1 00 17 72 A N ANISOU 745 NZ LYS A 107 3026 2306
4028 981 93 -57 A N SIGUIJ 745 NZ LYS A 107 1 0 0 221
62 289 A N ATOM 746 C LYS A 107 17 065 -5 531 45 604 1
00 11 00 A C ANISOU 746 C LYS A 107 1395 1032 1450 71
-1 1 A C SIGUIJ 746 C LYS A 107 1 0 0 220 108 290 A C
ATOM 747 O LYS A 107 17 547 -4 887 46 553 1 00 11 19 A
O ANISOU 747 O LYS A 107 1567 1170 1442 -78 5 -2 A O
SIGUIJ 747 O LYS A 107 1 0 0 221 55 289 A O ATOM 748 N
LEU A 108 15 802 -5 981 45 603 1 00 11 24 A N ANISOU
748 N LEU A 108 1422 1231 1342 2 0 0 A N SIGUIJ 748 N
LEU A 108 1 0 0 221 62 289 A N ATOM 749 CA LEU A 108
14 907 -5 711 46 740 1 00 11 85 A C ANISOU 749 CA LEU
A 108 1465 1277 1352 9 22 1 A C SIGUIJ 749 CA LEU A
108 1 0 0 220 108 290 A C ATOM 750 CB LEU A 108 13 474
-6 132 46 387 1 00 12 01 A C ANISOU 750 CB LEU A 108
1478 1343 1502 -20 -1 0 A C SIGUIJ 750 CB LEU A 108 1
0 0 220 108 290 A C ATOM 751 CG LEU A 108 12 919 -5
418 45 167 1 00 11 86 A C ANISOU 751 CG LEU A 108 1536
1382 1505 24 -4 -2 A C SIGUIJ 751 CG LEU A 108 1 0 0
220 108 290 A C ATOM 752 CDl LEU A 108 11 513 -5 984
44 837 1 00 12 58 A C ANISOU 752 CDl LEU A 108 1614
1501 2352 -35 -229 51 A C SIGUIJ 752 CDl LEU A 108 1 0
0 220 108 290 A C ATOM 753 CD2 LEU A 108 12 846 -3 926
45 399 1 00 12 88 A C ANISOU 753 CD2 LEU A 108 2113
1389 1608 57 -30 -3 A C SIGUIJ 753 CD2 LEU A 108 1 0 0
220 108 290 A C ATOM 754 C LEU A 108 15 392 -6 546 47
952 1 00 12 20 A C ANISOU 754 C LEU A 108 1519 1267
1374 -32 -25 5 A C SIGUIJ 754 C LEU A 108 1 0 0 220
108 290 A C ATOM 755 O LEU A 108 15 854 -7 685 47 786
1 00 12 60 A O ANISOU 755 O LEU A 108 1852 1313 1599
91 70 18 A O SIGUIJ 755 O LEU A 108 1 0 0 221 55 289 A
O ATOM 756 N ASN A 109 15 259 -6 006 49 139 1 00 12 92
A N ANISOU 756 N ASN A 109 1573 1345 1374 -40 -4 1 A N
SIGUIJ 756 N ASN A 109 1 0 0 221 62 289 A N ATOM 757
CA ASN A 109 15 681 -6 757 50 345 1 00 13 41 A C
ANISOU 757 CA ASN A 109 1847 1426 1378 46 -54 -5 A C
SIGUIJ 757 CA ASN A 109 1 0 0 220 107 290 A C ATOM 758
CB ASN A 109 15 811 -5 836 51 542 1 00 13 05 A C
ANISOU 758 CB ASN A 109 1687 1456 1376 40 -37 -5 A C
SIGUIJ 758 CB ASN A 109 1 0 0 220 107 290 A C ATOM 759
CG ASN A 109 17 005 -4 891 51 431 1 00 12 98 A C
ANISOU 759 CG ASN A 109 1680 1476 1525 43 -12 3 A C
SIGUIJ 759 CG ASN A 109 1 0 0 220 107 290 A C ATOM 760
ODl ASN A 109 17 785 -4 886 50 442 1 00 12 94 A O
ANISOU 760 ODl ASN A 109 1730 1565 1552 32 28 5 A O
SIGUIJ 760 ODl ASN A 109 1 0 0 221 55 289 A O ATOM 761
ND2 ASN A 109 17 173 -4 096 52 470 1 00 13 30 A
NANISOU 761 ND2 ASN A 109 1687 1502 1533 28 -5 -1 A N
SIGUIJ 761 ND2 ASN A 109 1 0 0 221 61 289 A N ATOM 762
C ASN A 109 14 724 -7 859 50 719 1 00 14 69 A C ANISOU
762 C ASN A 109 2099 1588 1559 -140 26 -7 A C SIGUIJ
762 C ASN A 109 1 0 0 220 107 290 A C ATOM 763 O ASN A
109 15 098 -8 816 51 433 1 00 14 91 A O ANISOU 763 O
ASN A 109 2374 1641 1909 -293 -314 134 A O SIGUIJ 763
O ASN A 109 1 0 0 221 55 289 A O ATOM 764 N ASER A 110
13 476 -7 736 50 267 0 50 15 29 A N ANISOU 764 N ASER
A 110 2135 1762 1816 -127 -63 22 A N SIGUIJ 764 N ASER
A 110 1 0 0 221 61 289 A N ATOM 765 N BSER A 110 13
510 -7 789 50 203 0 50 17 48 A N ANISOU 765 N BSER A
110 2143 1640 1822 -165 -84 33 A N SIGUIJ 765 N BSER A
110 1 0 0 221 61 289 A N ATOM 766 CA ASER A 110 12 395
-8 696 50 529 0 50 16 79 A C ANISOU 766 CA ASER A 110
2341 2020 1933 -347 -38 28 A C 



SIGUIJ 766 CA ASER A 110 1 0 0 220 107 290 A C ATOM
767 CA BSER A 110 12 531 -8 835 50 409 0 50 18 98 A C
ANISOU 767 CA BSER A 110 2251 1710 2035 -244 -20 14 A
C SIGUIJ 767 CA BSER A 110 1 0 0 220 107 290 A C ATOM
768 CB ASER A 110 11 484 -8 210 51 703 0 50 17 69 A C
ANISOU 768 CB ASER A 110 2668 2689 2019 -1 64 1 A C
SIGUIJ 768 CB ASER A 110 1 0 0 220 107 290 A C ATOM
769 CB BSER A 110 11 640 -8 504 51 614 0 50 19 88 A C
ANISOU 769 CB BSER A 110 2409 2429 2071 2 24 -1 A C
SIGUIJ 769 CB BSER A 110 1 0 0 220 107 290 A C ATOM
770 OG ASER A 110 10 860 -6 950 51 498 0 50 19 99 A O
ANISOU 770 OG ASER A 110 2698 2686 2036 1 23 1 A O
SIGUIJ 770 OG ASER A 110 1 0 0 221 55 289 A O ATOM 771
OG BSER A 110 12 411 -8 427 52 800 0 50 22 18 A O
ANISOU 771 OG BSER A 110 2462 2576 2090 -34 -7 -1 A O
SIGUIJ 771 OG BSER A 110 1 0 0 221 55 289 A O ATOM 772
C ASER A 110 11 603 -8 807 49 216 0 50 17 01 A C
ANISOU 772 C ASER A 110 2432 1844 1956 -290 -74 37 A C
SIGUIJ 772 C ASER A 110 1 0 0 220 106 290 A C ATOM 773
C BSER A 110 11 713 -8 885 49 138 0 50 19 20 A C
ANISOU 773 C BSER A 110 2224 1826 2022 -206 -2 1 A C
SIGUIJ 773 C BSER A 110 1 0 0 220 106 290 A C ATOM 774
O ASER A 110 11 619 -7 866 48 392 0 50 16 63 A O
ANISOU 774 O ASER A 110 1439 1829 1952 -117 96 24 A O
SIGUIJ 774 O ASER A 110 1 0 0 221 55 289 A O ATOM 775
O BSER A 110 11 771 -7 974 48 291 0 50 18 82 A O
ANISOU 775 O BSER A 110 2693 1817 2024 -219 -7 2 A O
SIGUIJ 775 O BSER A 110 1 0 0 221 55 289 A O ATOM 776
N GLN A 111 10 933 -9 932 48 996 1 00 17 12 A N ANISOU
776 N GLN A 111 1988 1698 1958 -28 0 0 A N SIGUIJ 776
N GLN A 111 1 0 0 221 61 289 A N ATOM 111 CA GLN A 111
10 229 -10 117 47 737 1 00 18 12 A C ANISOU 111 CA GLN
A 111 2166 1970 1991 -137 -72 43 A C SIGUIJ 111 CA GLN
A 111 1 0 0 220 106 290 A C ATOM 778 CB GLN A 111 9
766 -11 557 47 579 1 00 19 48 A CANISOU 778 CB GLN A
111 2371 1998 2746 -187 -160 -30 A C SIGUIJ 778 CB GLN
A 111 1 0 0 220 106 290 A C ATOM 779 CG GLN A 111
10.845 -12.568 47.392 1.00 22.14 A C ANISOU 779 CG GLN
A 111 2793 2264 7919 80 852 92 A C SIGUIJ 779 CG GLN A
111 1 0 0 220 106 290 A C ATOM 780 CD GLN A 111 10.308
-13.819 46.758 1.00 23.28 A C ANISOU 780 CD GLN A 111
6731 2748 9230 -935 -488 -3 A C SIGUIJ 780 CD GLN A
111 1 0 0 220 106 290 A C ATOM 781 OEl GLN A 111
10.959 -14.434 45.907 1.00 24.92 A O ANISOU 781 OEl
GLN A 111 9238 4863 9655 1005 29 -45 A O SIGUIJ 781
OEl GLN A 111 1 0 0 221 55 289 A O ATOM 782 NE2 GLN A
111 9.103 -14.201 47.157 1.00 24.43 A N ANISOU 782 NE2
GLN A 111 6765 2621 9593 -908 -357 -33 A N SIGUIJ 782
NE2 GLN A 111 1 0 0 221 61 289 A N ATOM 783 C GLN A
111 9.019 -9.201 47.593 1.00 17.61 A C ANISOU 783 C
GLN A 111 2163 1938 1772 -146 -57 24 A C SIGUIJ 783 C
GLN A 111 1 0 0 220 106 290 A C ATOM 784 O GLN A 111
8.280 -8.956 48.526 1.00 18.10 A O ANISOU 784 O GLN A
111 2463 2452 1934 2 144 9 A O SIGUIJ 784 O GLN A 111
1 0 0 221 55 289 A O ATOM 785 N ALA A 112 8.811 -8.718
46.377 1.00 17.05 A N ANISOU 785 N ALA A 112 2003 1853
1753 -48 14 -4 A N SIGUIJ 785 N ALA A 112 1 0 0 221 61
289 A N ATOM 786 CA ALA A 112 7.570 -8.041 46.057 1.00
16.69 A C ANISOU 786 CA ALA A 112 1968 1731 1752 -118
9 -4 A C SIGUIJ 786 CA ALA A 112 1 0 0 220 106 290 A C
ATOM 787 CB ALA A 112 7.670 -7.434 44.679 1.00 16.65 A
C ANISOU 787 CB ALA A 112 2000 1744 1751 -188 -5 3 A C
SIGUIJ 787 CB ALA A 112 1 0 0 220 105 290 A C ATOM 788
C ALA A 112 6.462 -9.070 46.059 1.00 16.29 A C ANISOU
788 C ALA A 112 1843 1588 2130 17 8 0 A C SIGUIJ 788 C
ALA A 112 1 0 0 220 105 290 A C ATOM 789 O ALA A 112
6.640 -10.181 45.548 1.00 16.84 A O ANISOU 789 O ALA A
112 1983 1611 2562 -162 436 -121 A O SIGUIJ 789 O ALA
A 112 1 0 0 221 55 289 A O ATOM 790 N ARG A 113 5.317
-8.648 46.555 1.00 15.89 A N ANISOU 790 N ARG A 113
1770 1310 2014 -103 -46 3 A N SIGUIJ 790 N ARG A 113 1
0 0 221 61 289 A N ATOM 791 CA ARG A 113 4.134 -9.498
46.561 1.00 16.10 A C ANISOU 791 CA ARG A 113 1809
1395 2123 -170 -36 -3 A C SIGUIJ 791 CA ARG A 113 1 0
0 220 105 290 A C ATOM 792 CB ARG A 113 3.307 -9.105
47.789 1.00 16.85 A C ANISOU 792 CB ARG A 113 1921
1804 2139 10 -9 0 A C SIGUIJ 792 CB ARG A 113 1 0 0
220 105 290 A C ATOM 793 CG ARG A 113 2.029 -9.912
47.973 1.00 18.15 A C ANISOU 793 CG ARG A 113 2179
2462 2531 -397 25 63 A C SIGUIJ 793 CG ARG A 113 1 0 0
220 105 290 A C ATOM 794 CD ARG A 113 1.363 -9.577
49.279 1.00 19.35 A C ANISOU 794 CD ARG A 113 2480
3481 2568 4 76 9 A C SIGUIJ 794 CD ARG A 113 1 0 0 220
105 290 A C ATOM 795 NE ARG A 113 0.698 -8.280 49.188
1.00 21.35 A NANISOU 795 NE ARG A 113 3765 3821 3177
658 33 35 A N SIGUIJ 795 NE ARG A 113 1 0 0 221 61 289
A N ATOM 796 CZ ARG A 113 1 124 -7 145 49 720 1 00 21
76 A C ANISOU 796 CZ ARG A 113 4752 4010 2907 147 339
40 A C SIGUIJ 796 CZ ARG A 113 1 0 0 220 105 290 A C
ATOM 797 NHl ARG A 113 2 263 -7 116 50 403 1 00 22 87
A N ANISOU 797 NHl ARG A 113 4831 9256 3113 35 215 4 A
N SIGUIJ 797 NHl ARG A 113 1 0 0 221 61 289 A N ATOM
798 NH2 ARG A 113 0 407 -6 033 49 560 1 00 22 28 A N
ANISOU 798 NH2 ARG A 113 4317 3819 2073 -127 387 -52 A
N SIGUIJ 798 NH2 ARG A 113 1 0 0 221 61 289 A N ATOM
799 C ARG A 113 3 379 -9 243 45 280 1 00 16 20 A C
ANISOU 799 C ARG A 113 1605 1249 2069 -215 83 13 A C
SIGUIJ 799 C ARG A 113 1 0 0 220 104 290 A C ATOM 800
O ARG A 113 2 898 -8 126 45 043 1 00 15 52 A O ANISOU
800 O ARG A 113 1821 1271 2200 -140 -20 _2 A O SIGUIJ
800 O ARG A 113 1 0 0 221 55 289 A O ATOM 801 N LEU A
114 3 248 -10 255 44 430 1 00 16 44 A N ANISOU 801 N
LEU A 114 1747 1247 2127 -113 -55 1 A N SIGUIJ 801 N
LEU A 114 1 0 0 221 61 289 A N ATOM 802 CA LEU A 114 2
613 -10 095 43 145 1 00 17 11 A C ANISOU 802 CA LEU A
114 1733 1504 2137 -27 -60 -2 A C SIGUIJ 802 CA LEU A
114 1 0 0 220 104 290 A C ATOM 803 CB LEU A 114 3 090
-11 177 42 160 1 00 16 77 A C ANISOU 803 CB LEU A 114
1677 1500 2110 -15 -116 2 A C SIGUIJ 803 CB LEU A 114
1 0 0 220 104 290 A C ATOM 804 CG LEU A 114 4 604 -11
244 41 936 1 00 16 57 A C ANISOU 804 CG LEU A 114 1686
1414 2554 -26 -58 2 A C SIGUIJ 804 CG LEU A 114 1 0 0
220 104 290 A C ATOM 805 CDl LEU A 114 4 934 -12 344
40 931 1 00 16 95 A C ANISOU 805 CDl LEU A 114 2302
1465 2569 124 -15 2 A C SIGUIJ 805 CDl LEU A 114 1 0 0
220 104 290 A C ATOM 806 CD2 LEU A 114 5 114 -9 909 41
432 1 00 17 11 A C ANISOU 806 CD2 LEU A 114 2276 1462
3081 -108 329 44 A C SIGUIJ 806 CD2 LEU A 114 1 0 0
220 104 290 A C ATOM 807 C LEU A 114 1 097 -10 149 43
285 1 00 18 00 A C ANISOU 807 C LEU A 114 1728 1573
2995 -6 15 0 A C SIGUIJ 807 C LEU A 114 1 0 0 220 104
290 A C ATOM 808 O LEU A 114 0 577 -10 827 44 215 1 00
18 24 A O ANISOU 808 O LEU A 114 2536 1872 3167 -325
254 55 A O SIGUIJ 808 O LEU A 114 1 0 0 221 55 289 A O
ATOM 809 N SER A 115 0 408 -9 482 42 337 1 00 18 77 A
N ANISOU 809 N SER A 115 1763 1552 3043 -36 -49 4 A N
SIGUIJ 809 N SER A 115 1 0 0 221 61 289 A N ATOM 810
CA SER A 115 055 -9 364 42 358 1 00 19 64 A C ANISOU
810 CA SER A 115 1766 2476 3337 46 -53 3 A C SIGUIJ
810 CA SER A 115 1 0 0 220 104 290 A C ATOM 811 CB SER
A 115 -1 452 -8 523 43 539 1 00 20 16 A C ANISOU 811
CB SER A 115 2626 2474 3445 12 261 -3 A C SIGUIJ 811
CB SER A 115 1 0 0 220 104 290 A C ATOM 812 OG SER A
115 -1 140 -7 162 43 223 1 00 21 32 A OANISOU 812 OG
SER A 115 3340 2498 4640 27 979 112 A O SIGUIJ 812 OG
SER A 115 1 O 0 221 55 289 A O ATOM 813 C SER A 115 -1
528 -8 645 41 083 1 00 19 90 A C ANISOU 813 C SER A
115 1763 2272 3371 -161 -175 -32 A C SIGUIJ 813 C SER
A 115 1 O 0 220 103 290 A C ATOM 814 O SER A 115 -O
753 -8 325 40 227 1 00 20 05 A O ANISOU 814 O SER A
115 1816 1909 3486 9 -71 3 A O SIGUIJ 814 O SER A 115
1 O 0 221 54 289 A O ATOM 815 N SER A 116 -2 838 -8
428 40 931 1 00 20 69 A N ANISOU 815 N SER A 116 1795
2418 5718 -141 -452 -36 A N SIGUIJ 815 N SER A 116 1 O
0 221 61 289 A N ATOM 816 CA SER A 116 -3 329 -7 557
39 857 1 00 20 69 A C ANISOU 816 CA SER A 116 1953
2455 5706 -48 -455 54 A C SIGUIJ 816 CA SER A 116 1 O
0 220 103 290 A C ATOM 817 CB SER A 116 -4 865 -7 371
39 972 1 00 21 19 A C ANISOU 817 CB SER A 116 1986
3668 8877 97 -207 8 A C SIGUIJ 817 CB SER A 116 1 O 0
220 103 290 A C ATOM 818 OG SER A 116 -5 215 -6 768 41
202 1 00 22 45 A O ANISOU 818 OG SER A 116 2138 3815
8778 623 -419 88 A O SIGUIJ 818 OG SER A 116 1 O 0 221
54 289 A O ATOM 819 C SER A 116 -2 644 -6 171 39 784 1
00 20 42 A C ANISOU 819 C SER A 116 2214 2521 4640
-172 -509 -96 A C SIGUIJ 819 C SER A 116 1 O 0 220 103
290 A C ATOM 820 O SER A 116 -2 550 -5 610 38 697 1 00
21 05 A O ANISOU 820 O SER A 116 2131 2640 4675 -95
-490 -34 A O SIGUIJ 820 O SER A 116 1 O 0 221 54 289 A
O ATOM 821 N MET A 117 -2 153 -5 667 40 921 1 00 19 82
A N ANISOU 821 N MET A 117 1407 1770 4466 182 -306 96
A N SIGUIJ 821 N MET A 117 1 O 0 221 61 289 A N ATOM
822 CA MET A 117 -1 520 -4 350 40 929 1 00 19 03 A C
ANISOU 822 CA MET A 117 1729 1849 3850 32 -57 7 A C
SIGUIJ 822 CA MET A 117 1 O 0 220 103 290 A C ATOM 823
CB MET A 117 -1 943 -3 547 42 132 1 00 20 66 A C
ANISOU 823 CB MET A 117 2266 1946 3895 138 61 7 A C
SIGUIJ 823 CB MET A 117 1 O 0 220 103 290 A C ATOM 824
CG MET A 117 -3 379 -2 897 41 980 1 00 22 36 A C
ANISOU 824 CG MET A 117 2554 3281 5392 737 -96 42 A C
SIGUIJ 824 CG MET A 117 1 O 0 220 103 290 A C ATOM 825
SD MET A 117 -3 694 -2 019 40 387 1 00 24 64 A S
ANISOU 825 SD MET A 117 2679 3265 5461 451 -289 102 A
S SIGUIJ 825 SD MET A 117 1 O 0 221 48 289 A S ATOM
826 CE MET A 117 -3 179 -O 412 40 861 1 00 23 83 A C
ANISOU 826 CE MET A 117 3978 3438 5677 -2 -189 3 A C
SIGUIJ 826 CE MET A 117 1 0 0 220 103 290 A C ATOM 827
C MET A 117 0 001 -4 376 40 899 1 00 17 74 A C ANISOU
827 C MET A 117 1732 1355 2342 25 -74 1 A C SIGUIJ 827
C MET A 117 1 0 0 220 102 290 A C ATOM 828 O MET A 117
0 612 -3 307 40 805 1 00 17 16 A O ANISOU 828 O MET A
117 1737 1336 2063 38 -73 -2 A O SIGUIJ 828 O MET A
117 1 0 0 221 54 289 A O ATOM 829 N VAL A 118 0 611 -5
574 41 004 1 00 16 28 A NANISOU 829 N VAL A 118 1624
1330 2554 -26 -76 3 A N SIGUIJ 829 N VAL A 118 1 0 0
221 61 289 A N ATOM 830 CA VAL A 118 2 .095 -5. 723 40
.950 1 .00 15 .27 A C ANISOU 830 CA VAL A 118 1629
1193 2104 -36 -94 1 A C SIGUIJ 830 CA VAL A 118 1 0 0
220 102 290 A C ATOM 831 CB VAL A 118 2 .649 -5. 931
42 .377 1 .00 14 .08 A C ANISOU 831 CB VAL A 118 1405
1263 2061 3 12 0 A C SIGUIJ 831 CB VAL A 118 1 0 0 220
102 290 A C ATOM 832 CGl VAL A 118 4 .176 -6. 145 42
.338 1 .00 13 .42 A C ANISOU 832 CGl VAL A 118 1408
1247 2297 -1 22 0 A C SIGUIJ 832 CGl VAL A 118 1 0 0
220 102 290 A C ATOM 833 CG2 VAL A 118 2 .304 -4. 722
43 .232 1 .00 14 .26 A C ANISOU 833 CG2 VAL A 118 1562
1269 2099 11 76 1 A C SIGUIJ 833 CG2 VAL A 118 1 0 0
220 102 290 A C ATOM 834 C VAL A 118 2 .414 -6. 890 40
.055 1 .00 15 .11 A C ANISOU 834 C VAL A 118 1434 1161
2121 -131 -60 1 A C SIGUIJ 834 C VAL A 118 1 0 0 220
102 290 A C ATOM 835 O VAL A 118 2 .127 -8. 060 40
.396 1 .00 14 .71 A O ANISOU 835 O VAL A 118 1814 1179
2218 -232 -43 _ A O SIGUIJ 835 O VAL A 118 1 0 0 221
54 289 A O ATOM 836 N LYS A 119 2 .949 -6. 593 38 .882
1 .00 15 .20 A N ANISOU 836 N LYS A 119 1746 1300 2172
-183 63 7 A N SIGUIJ 836 N LYS A 119 1 0 0 221 61 289
A N ATOM 837 CA LYS A 119 3 .202 -7. 592 37 .838 1 .00
15 .90 A C ANISOU 837 CA LYS A 119 1689 1303 2175 -188
65 3 A C SIGUIJ 837 CA LYS A 119 1 0 0 220 102 290 A C
ATOM 838 CB LYS A 119 2 .212 -7. 325 36 .693 1 .00 17
.02 A C ANISOU 838 CB LYS A 119 2159 1934 2519 -57
-311 59 A C 



SIGUIJ 838 CB LYS A 119 1 0 0 220 102 290 A C ATOM 839
CG LYS A 119 2 .221 -8. 230 35 .431 1 .00 18 .86 A C
ANISOU 839 CG LYS A 119 2605 2223 2673 -541 42 -144 A
C SIGUIJ 839 CG LYS A 119 1 0 0 220 102 290 A C ATOM
840 CD LYS A 119 1 .015 -7. 886 34 .493 1 .00 20 .61 A
C ANISOU 840 CD LYS A 119 2753 4116 2776 -120 4 9 A C
SIGUIJ 840 CD LYS A 119 1 0 0 220 101 290 A C ATOM 841
CE LYS A 119 1 .219 -6. 625 33 .566 1 .00 21 .72 A C
ANISOU 841 CE LYS A 119 12388 4128 2918 -702 1335 -104
A C SIGUIJ 841 CE LYS A 119 1 0 0 220 101 290 A C ATOM
842 NZ LYS A 119 O .012 -6. 188 32 .720 1 .00 22 .83 A
N ANISOU 842 NZ LYS A 119 15093 9430 6830 1341 -1471
-282 A N SIGUIJ 842 NZ LYS A 119 1 0 0 221 61 289 A N
ATOM 843 C LYS A 119 4 .607 -7. 439 37 .305 1 .00 15
.59 A C ANISOU 843 C LYS A 119 1648 1253 1821 -207 -51
-38 A C SIGUIJ 843 C LYS A 119 1 0 0 220 101 290 A C
ATOM 844 O LYS A 119 5 .169 -6. 306 37 .257 1 .00 15
.70 A O ANISOU 844 O LYS A 119 1822 1301 2500 -310 -73
-4 A O SIGUIJ 844 O LYS A 119 1 0 0 221 54 289 A O
ATOM 845 N LYS A 120 5 .202 -8. 532 36 .877 1 .00 14
.95 A N ANISOU 845 N LYS A 120 1615 1235 1756 -241 -16
-21 A N SIGUIJ 845 N LYS A 120 1 0 0 221 61 289 A N
ATOM 846 CA LYS A 120 6 .481 -8. 482 36 .187 1 .00 15
.06 A CANISOU 846 CA LYS A 120 1640 1387 1823 -226 23
20 A C SIGUIJ 846 CA LYS A 120 1 0 0 220 101 290 A C
ATOM 847 CB LYS A 120 7 023 -9 919 36 034 1 00 15 87 A
C ANISOU 847 CB LYS A 120 2003 1450 2116 -80 13 -2 A C
SIGUIJ 847 CB LYS A 120 1 0 0 220 101 290 A C ATOM 848
CG LYS A 120 7 214 -10 634 37 396 1 00 17 11 A C
ANISOU 848 CG LYS A 120 2185 1579 2148 -69 -15 47 A C
SIGUIJ 848 CG LYS A 120 1 0 0 220 101 290 A C ATOM 849
CD LYS A 120 7 903 -12 032 37 231 1 00 19 27 A C
ANISOU 849 CD LYS A 120 2483 1637 3342 40 265 32 A C
SIGUIJ 849 CD LYS A 120 1 0 0 220 101 290 A C ATOM 850
CE LYS A 120 7 005 -13 100 36 616 1 00 20 80 A C
ANISOU 850 CE LYS A 120 3181 2025 3841 -384 -22 -5 A C
SIGUIJ 850 CE LYS A 120 1 0 0 220 101 290 A C ATOM 851
NZ LYS A 120 7 677 -14 431 36 757 1 00 22 64 A N
ANISOU 851 NZ LYS A 120 4052 2242 5342 35 -275 13 A N
SIGUIJ 851 NZ LYS A 120 1 0 0 221 61 289 A N ATOM 852
C LYS A 120 6 322 -7 836 34 835 1 00 14 75 A C ANISOU
852 C LYS A 120 1766 1360 1821 -282 -1 14 A C SIGUIJ
852 C LYS A 120 1 0 0 220 100 290 A C ATOM 853 O LYS A
120 5 385 -8 141 34 071 1 00 14 75 A O ANISOU 853 O
LYS A 120 1794 1689 1830 -381 1 -4 A O SIGUIJ 853 O
LYS A 120 1 0 0 221 54 289 A O ATOM 854 N VAL A 121 7
278 -6 993 34 497 1 00 13 48 A N ANISOU 854 N VAL A
121 1616 1143 1653 -106 -1 -3 A N SIGUIJ 854 N VAL A
121 1 0 0 221 61 289 A N ATOM 855 CA VAL A 121 7 253
-6 364 33 174 1 00 13 91 A C ANISOU 855 CA VAL A 121
1816 1210 1670 -227 -55 38 A C SIGUIJ 855 CA VAL A 121
1 0 0 220 100 290 A C ATOM 856 CB VAL A 121 8 314 -5
209 33 126 1 00 13 56 A C ANISOU 856 CB VAL A 121 1770
1166 1874 -183 -1 -1 A C SIGUIJ 856 CB VAL A 121 1 0 0
220 100 290 A C ATOM 857 CGl VAL A 121 9 753 -5 773 32
994 1 00 13 96 A C ANISOU 857 CGl VAL A 121 1784 1184
2409 -164 50 1 A C SIGUIJ 857 CGl VAL A 121 1 0 0 220
100 290 A C ATOM 858 CG2 VAL A 121 7 983 -4 239 32 010
1 00 13 81 A C ANISOU 858 CG2 VAL A 121 1908 1183 1879
-146 -1 3 A C SIGUIJ 858 CG2 VAL A 121 1 0 0 220 100
290 A C ATOM 859 C VAL A 121 7 593 -7 395 32 072 1 00
14 19 A C ANISOU 859 C VAL A 121 1805 1241 1751 -314
16 -26 A C SIGUIJ 859 C VAL A 121 1 0 0 220 100 290 A
C ATOM 860 O VAL A 121 8 297 -8 355 32 317 1 00 14 22
A O ANISOU 860 O VAL A 121 1970 1332 1922 -204 -9 12 A
O SIGUIJ 860 O VAL A 121 1 0 0 221 54 289 A O ATOM 861
N ARG A 122 7 115 145 30 859 1 00 15 04 A N ANISOU 861
N ARG A 122 1902 1439 1781 -380 -36 47 A N SIGUIJ 861
N ARG A 122 1 0 0 221 61 289 A N ATOM 862 CA ARG A 122
7 471 -7 987 29 718 1 00 16 06 A C ANISOU 862 CA ARG A
122 2015 1586 1913 -475 71 -103 A C SIGUIJ 862 CA ARG
A 122 1 0 0 220 100 290 A C ATOM 863 CB ARG A 122 6 30
i -8 073 28 739 1 00 17 68 A CANISOU 863 CB ARG A 122
2071 2635 1977 -651 6 24 A C SIGUIJ 863 CB ARG A 122 1
0 0 220 100 290 A C ATOM 864 CG ARG A 122 6 .544 -9
.094 27 .666 1 .00 20 .19 A C ANISOU 864 CG ARG A 122
3512 2743 2006 -306 3 -1 A C SIGUIJ 864 CG ARG A 122 1
0 0 220 100 290 A C ATOM 865 CD ARG A 122 5 .253 -9
.413 26 .867 1 .00 22 .38 A C ANISOU 865 CD ARG A 122
4419 9397 2928 -2250 -689 483 A C SIGUIJ 865 CD ARG A
122 1 0 0 220 99 290 A C ATOM 866 NE ARG A 122 5 .370
-10 .389 25 .762 1 .00 24 .54 A N ANISOU 866 NE ARG A
122 16521 10017 3336 -1114 -402 52 A N SIGUIJ 866 NE
ARG A 122 1 0 0 221 61 289 A N ATOM 867 CZ ARG A 122 5
.921 -11 .604 25 .812 1 .00 25 .24 A C ANISOU 867 CZ
ARG A 122 19802 10702 6450 339 -866 -27 A C SIGUIJ 867
CZ ARG A 122 1 0 0 220 99 290 A C ATOM 868 NHl ARG A
122 6 .484 -12 .073 26 .931 1 .00 26 .18 A N ANISOU
868 NHl ARG A 122 14276 11218 5120 412 1934 164 A N
SIGUIJ 868 NHl ARG A 122 1 0 0 221 61 289 A N ATOM 869
NH2 ARG A 122 5 .850 -12 .387 24 .728 1 .00 25 .97 A N
ANISOU 869 NH2 ARG A 122 5520 10676 6376 380 43 -11 A
N SIGUIJ 869 NH2 ARG A 122 1 0 0 221 61 289 A N ATOM
870 C ARG A 122 8 .683 -7 .361 29 .040 1 .00 15 .84 A
C ANISOU 870 C ARG A 122 1947 1450 1847 -377 11 -15 A
C SIGUIJ 870 C ARG A 122 1 0 0 220 99 290 A C ATOM 871
O ARG A 122 8 .602 -6 .251 28 .425 1 .00 15 .65 A O
ANISOU 871 O ARG A 122 2349 1468 1918 -374 -36 21 A O
SIGUIJ 871 O ARG A 122 1 0 0 221 54 289 A O ATOM 872 N
LEU A 123 9 .801 -8 .051 29 .159 1 .00 15 .39 A N
ANISOU 872 N LEU A 123 2119 1866 1765 -115 15 -5 A N
SIGUIJ 872 N LEU A 123 1 0 0 221 61 289 A N ATOM 873
CA LEU A 123 11. 038 -7 .618 28 .518 1 .00 15 .70 A C
ANISOU 873 CA LEU A 123 2100 1663 1771 -34 16 -1 A C
SIGUIJ 873 CA LEU A 123 1 0 0 220 99 290 A C ATOM 874
CB LEU A 123 12. 221 -8 .340 29 .185 1 .00 15 .74 A C
ANISOU 874 CB LEU A 123 2196 1845 1826 79 -20 -4 A C
SIGUIJ 874 CB LEU A 123 1 0 0 220 99 290 A C ATOM 875
CG LEU A 123 12. 488 -7 .891 30 .640 1 .00 15 .65 A C
ANISOU 875 CG LEU A 123 2233 1901 1819 -18 -3 0 A C
SIGUIJ 875 CG LEU A 123 1 0 0 220 99 290 A C ATOM 876
CDl LEU A 123 13. 577 -8 .783 31 .226 1 .00 16 .72 A C
ANISOU 876 CDl LEU A 123 3489 3126 2116 1193 --188
-401 A C SIGUIJ 876 CDl LEU A 123 1 0 0 220 99 290 A C
ATOM 877 CD2 LEU A 123 12. 911 -6 .437 30 .715 1 .00
16 .26 A C ANISOU 877 CD2 LEU A 123 2186 1902 2056 -19
-2 0 A C SIGUIJ 877 CD2 LEU A 123 1 0 0 220 99 290 A C
ATOM 878 C LEU A 123 10. 950 -7 .937 27 .023 1 .00 16
.09 A C ANISOU 878 C LEU A 123 1925 1611 1775 59 8 2 A
C SIGUIJ 878 C LEU A 123 1 0 0 220 99 290 A C ATOM 879
O LEU A 123 10. 185 -8 .833 26 .592 1 .00 16 .40 A O
ANISOU 879 O LEU A 123 2612 2183 1779 -574 96 -66 A O
SIGUIJ 879 O LEU A 123 1 0 0 221 54 289 A O ATOM 880 N
PRO A 124 11. 700 -7 .220 26 .206 1 .00 16 .35 A
NANISOU 880 N PRO A 124 1978 1672 1766 -4 -4 0 A N
SIGUIJ 880 N PRO A 124 1 O 0 221 61 289 A N ATOM 881
CD PRO A 124 12.624 -6 .128 26 .560 1 .00 15. 91 A C
ANISOU 881 CD PRO A 124 2031 1734 1615 -73 78 -16 A C
SIGUIJ 881 CD PRO A 124 1 O 0 220 99 290 A C ATOM 882
CA PRO A 124 11.586 -7 .385 24 .754 1 .00 17. 20 A C
ANISOU 882 CA PRO A 124 2443 1676 1767 -42 -34 2 A C
SIGUIJ 882 CA PRO A 124 1 O 0 220 98 290 A C ATOM 883
CB PRO A 124 12.208 -6 .094 24 .205 1 .00 16. 17 A C
ANISOU 883 CB PRO A 124 2152 1605 1773 101 -16 -4 A C
SIGUIJ 883 CB PRO A 124 1 O 0 220 98 290 A C ATOM 884
CG PRO A 124 13.248 -5 .750 25 .256 1 .00 15. 99 A C
ANISOU 884 CG PRO A 124 2019 1617 1641 84 110 22 A C
SIGUIJ 884 CG PRO A 124 1 0 0 220 98 290 A C ATOM 885
C PRO A 124 12.337 -8 .618 24 .267 1 .00 18. 28 A C
ANISOU 885 C PRO A 124 3163 1858 1998 300 192 45 A C
SIGUIJ 885 C PRO A 124 1 0 0 220 98 290 A C ATOM 886 O
PRO A 124 13.386 -8 .981 24 .829 1 .00 18. 87 A O
ANISOU 886 O PRO A 124 3346 1649 2602 279 -159 -43 A O
SIGUIJ 886 O PRO A 124 1 0 0 221 54 289 A O ATOM 887 N
SER A 125 11.791 -9 .243 23 .222 1 .00 19. 66 A N
ANISOU 887 N SER A 125 3843 2018 2171 175 -77 -8 A N
SIGUIJ 887 N SER A 125 1 0 0 221 61 289 A N ATOM 888
CA SER A 125 12.571 -10 .203 22 .419 1 .00 20. 69 A C
ANISOU 888 CA SER A 125 4056 1869 2511 35 286 9 A C
SIGUIJ 888 CA SER A 125 1 0 0 220 98 290 A C ATOM 889
CB SER A 125 11.778 -11 .476 22 .152 1 .00 21. 47 A C
ANISOU 889 CB SER A 125 5812 2535 3271 -1022 117 -40 A
C SIGUIJ 889 CB SER A 125 1 0 0 220 98 290 A C ATOM
890 OG SER A 125 10.598 -11 .193 21 .456 1 .00 23. 27
A O ANISOU 890 OG SER A 125 6259 3583 4621 -942 -609
247 A O SIGUIJ 890 OG SER A 125 1 0 0 221 54 289 A O
ATOM 891 C SER A 125 13.076 -9 .643 21 .077 1 .00 20.
70 A C ANISOU 891 C SER A 125 4813 1956 2566 -188 474
-34 A C SIGUIJ 891 C SER A 125 1 0 0 220 98 290 A C
ATOM 892 O SER A 125 13.944 -10 .244 20 .430 1 .00 21.
30 A O ANISOU 892 O SER A 125 4931 1911 2914 -268 699
-84 A O SIGUIJ 892 O SER A 125 1 0 0 221 54 289 A O
ATOM 893 N ARG A 128 12.552 -8 .492 20 .667 1 .00 20.
62 A N ANISOU 893 N ARG A 128 4284 1853 2191 -355 662
-99 A N SIGUIJ 893 N ARG A 128 1 0 0 221 61 289 A N
ATOM 894 CA ARG A 128 13.031 -7 .806 19 .477 1 .00 20.
32 A C ANISOU 894 CA ARG A 128 3194 1797 2110 -112 365
-34 A C SIGUIJ 894 CA ARG A 128 1 0 0 220 98 290 A C
ATOM 895 CB ARG A 128 12.083 -8 .091 18 .318 1 .00 21.
53 A C ANISOU 895 CB ARG A 128 4473 2586 2833 -575
-573 171 A C SIGUIJ 895 CB ARG A 128 1 0 0 220 98 290
A C ATOM 896 CG ARG A 128 11.995 -9 .586 17 .993 1 .00
23. 54 A C ANISOU 896 CG ARG A 128 15334 2629 3423
-1034 -1494 123 A C SIGUIJ 896 CG ARG A 128 1 0 0 220
98 290 A C ATOM 897 CD ARG A 128 10.802 -9 .845 17
.097 1 .00 24. 98 A CANISOU 897 CD ARG A 128 18087
12399 6545 -4248 -4147 1621 A C SIGUIJ 897 CD ARG A
128 1 0 0 220 97 290 A C ATOM 898 NE ARG A 128 10.637
-8 .686 16 .229 1 .00 26 .43 A N ANISOU 898 NE ARG A
128 19357 11868 3343 286 1652 51 A N SIGUIJ 898 NE ARG
A 128 1 0 0 221 61 289 A N ATOM 899 CZ ARG A 128
11.441 -8 .423 15 .203 1 .00 26 .81 A C ANISOU 899 CZ
ARG A 128 16526 8558 1782 1274 - :336 -33 A C SIGUIJ
899 CZ ARG A 128 1 0 0 220 97 290 A C ATOM 900 NHl ARG
A 128 12.441 -9 .269 14 .965 1 .00 27 .32 A N ANISOU
900 NHl ARG A 128 16054 7639 4806 508 J37 23 A N
SIGUIJ 900 NHl ARG A 128 1 0 0 221 61 289 A N ATOM 901
NH2 ARG A 128 11.249 -7 .338 14 .434 1 .00 26 .86 A N
ANISOU 901 NH2 ARG A 128 4057 8229 1749 -729 -40 3 A N
SIGUIJ 901 NH2 ARG A 128 1 0 0 221 61 289 A N ATOM 902
C ARG A 128 13.053 -6 .304 19 .747 1 .00 19 .30 A C
ANISOU 902 C ARG A 128 2695 1789 1719 -36 33 -1 A C
SIGUIJ 902 C ARG A 128 1 0 0 220 97 290 A C ATOM 903 O
ARG A 128 12.416 -5 .831 20 .708 1 .00 19 .07 A O
ANISOU 903 O ARG A 128 2890 2004 1722 150 62 9 A O
SIGUIJ 903 O ARG A 128 1 0 0 221 54 289 A O ATOM 904 N
CYS A 129 13.757 -5 .588 18 .894 1 .00 18 .42 A N
ANISOU 904 N CYS A 129 2557 1768 1672 7 -39 0 A N
SIGUIJ 904 N CYS A 129 1 0 0 221 61 289 A N ATOM 905
CA CYS A 129 13.825 -4 .124 18 .956 1 .00 17 .61 A C
ANISOU 905 CA CYS A 129 2220 1775 1665 23 -62 -3 A C
SIGUIJ 905 CA CYS A 129 1 0 0 220 97 290 A C ATOM 906
C CYS A 129 12.751 -3 .513 18 .078 1 .00 17 .14 A C
ANISOU 906 C CYS A 129 2128 1964 1479 75 88 28 A C
SIGUIJ 906 C CYS A 129 1 0 0 220 97 290 A C ATOM 907 O
CYS A 129 12.690 -3 .773 16 .860 1 .00 17 .35 A O
ANISOU 907 O CYS A 129 2814 2211 1492 197 16 3 A O
SIGUIJ 907 O CYS A 129 1 0 0 221 54 289 A O ATOM 908
CB CYS A 129 15.170 -3 .684 18 .428 1 .00 17 .49 A C
ANISOU 908 CB CYS A 129 2202 1672 1772 57 -59 -7 A C
SIGUIJ 908 CB CYS A 129 1 0 0 220 97 290 A C ATOM 909
SG CYS A 129 16.567 -4 .357 19 .370 1 .00 17 .33 A S
ANISOU 909 SG CYS A 129 2527 2258 1937 480 -253 -185 A
S SIGUIJ 909 SG CYS A 129 1 0 0 221 48 289 A S ATOM
910 N GLU A 130 11.875 -2 .719 18 .655 1 .00 16 .42 A
N ANISOU 910 N GLU A 130 1991 1922 1399 -6 22 -1 A N 



SIGUIJ 910 N GLU A 130 1 0 0 221 61 289 A N ATOM 911
CA GLU A 130 10.879 -2 .008 17 .822 1 .00 16 .19 A C
ANISOU 911 CA GLU A 130 2000 1988 1415 -1 -3 0 A C
SIGUIJ 911 CA GLU A 130 1 0 0 220 97 290 A C ATOM 912
CB GLU A 130 9.741 -1 .429 18 .687 1 .00 16 .86 A C
ANISOU 912 CB GLU A 130 2205 2773 1438 392 14 2 A C
SIGUIJ 912 CB GLU A 130 1 0 0 220 97 290 A C ATOM 913
CG GLU A 130 8.808 -2 .483 19 .317 1 .00 19 .01 A C
ANISOU 913 CG GLU A 130 2557 3102 1342 33 -56 -6 A C
SIGUIJ 913 CG GLU A 130 1 0 0 220 97 290 A C ATOM 914
CD GLU A 130 7.994 -3 .328 18 .339 1 .00 19 .91 A
CANISOU 914 CD GLU A 130 3068 3337 1719 -65 -404 104 A
C SIGUIJ 914 CD GLU A 130 1 0 0 220 97 290 A C ATOM
915 OEl GLU A 130 7.833 -2.865 17.179 1.00 20.94 A O
ANISOU 915 OEl GLU A 130 2710 3803 1799 -221 -414 82 A
O SIGUIJ 915 OEl GLU A 130 1 0 0 221 54 289 A O ATOM
916 OE2 GLU A 130 7.530 -4.438 18.743 1.00 21.75 A O
ANISOU 916 0E2 GLU A 130 4740 3706 2415 -733 -335 139
A O SIGUIJ 916 0E2 GLU A 130 1 0 0 221 54 289 A O ATOM
917 C GLU A 130 11.549 -0.890 17.037 1.00 15.24 A C
ANISOU 917 C GLU A 130 1918 1991 1348 10 -50 3 A C
SIGUIJ 917 C GLU A 130 1 0 0 220 96 290 A C ATOM 918 O
GLU A 130 12.429 -0.227 17.555 1.00 15.46 A O ANISOU
918 O GLU A 130 1999 2010 1554 0 -184 11 A O SIGUIJ
918 O GLU A 130 1 0 0 221 54 289 A O ATOM 919 N PRO A
131 11.143 -0.677 15.749 1.00 14.49 A N ANISOU 919 N
PRO A 131 1826 2049 1323 37 -4 0 A N SIGUIJ 919 N PRO
A 131 1 0 0 221 61 289 A N ATOM 920 CD PRO A 131
10.218 -1.515 14.966 1.00 14.56 A C ANISOU 920 CD PRO
A 131 1943 2110 1393 -15 -84 -2 A C SIGUIJ 920 CD PRO
A 131 1 0 0 220 96 290 A C ATOM 921 CA PRO A 131
11.842 0.294 14.898 1.00 13.90 A C ANISOU 921 CA PRO A
131 1928 2069 1341 14 47 -3 A C SIGUIJ 921 CA PRO A
131 1 0 0 220 96 290 A C ATOM 922 CB PRO A 131 11.461
-0.116 13.495 1.00 14.54 A C ANISOU 922 CB PRO A 131
2366 1951 1375 130 -87 -18 A C SIGUIJ 922 CB PRO A 131
1 0 0 220 96 290 A C ATOM 923 CG PRO A 131 10.119
-0.726 13.664 1.00 14.36 A C ANISOU 923 CG PRO A 131
2401 2105 1378 58 -81 -11 A C SIGUIJ 923 CG PRO A 131
1 0 0 220 96 290 A C ATOM 924 C PRO A 131 11.405 1.728
15.135 1.00 13.68 A C ANISOU 924 C PRO A 131 1793 2075
1235 7 -59 -1 A C SIGUIJ 924 C PRO A 131 1 0 0 220 96
290 A C ATOM 925 O PRO A 131 10.293 1.971 15.604 1.00
13.49 A O ANISOU 925 O PRO A 131 1786 2141 1185 17 -73
_ A O SIGUIJ 925 O PRO A 131 1 0 0 221 54 289 A O ATOM
926 N PRO A 132 12.236 2.678 14.727 1.00 13.65 A N
ANISOU 926 N PRO A 132 1761 2065 1241 31 -62 1 A N
SIGUIJ 926 N PRO A 132 1 0 0 221 61 289 A N ATOM 927
CD PRO A 132 13.662 2.507 14.308 1.00 13.98 A C ANISOU
927 CD PRO A 132 1800 2434 1629 75 49 2 A C SIGUIJ 927
CD PRO A 132 1 0 0 220 96 290 A C ATOM 928 CA PRO A
132 11.820 4.055 14.586 1.00 13.24 A C ANISOU 928 CA
PRO A 132 1713 2054 1338 9 -165 -9 A C SIGUIJ 928 CA
PRO A 132 1 0 0 220 96 290 A C ATOM 929 CB PRO A 132
12.975 4.692 13.777 1.00 13.98 A C ANISOU 929 CB PRO A
132 1910 2297 1630 -115 22 -1 A C SIGUIJ 929 CB PRO A
132 1 0 0 220 96 290 A C ATOM 930 CG PRO A 132 14.175
3.851 14.183 1.00 13.59 A C ANISOU 930 CG PRO A 132
1983 2462 1533 0 47 -1 A C SIGUIJ 930 CG PRO A 132 1 0
0 220 96 290 A C ATOM 931 C PRO A 132 10.480 4.149
13.876 1.00 13.22 A CANISOU 931 C PRO A 132 1672 1663
1185 0 -83 -1 A C SIGUIJ 931 C PRO A 132 1 0 0 220 95
290 A C ATOM 932 O PRO A 132 10.202 3.377 12 .911 1.00
12 .65 A O ANISOU 932 O PRO A 132 1839 1675 1185 -16
-117 3 A O SIGUIJ 932 O PRO A 132 1 0 0 221 54 289 A O
ATOM 933 N GLY A 133 9.649 5.097 14 .310 1.00 12 .65 A
N ANISOU 933 N GLY A 133 1647 1646 1150 0 -123 -6 A N
SIGUIJ 933 N GLY A 133 1 0 0 221 61 289 A N ATOM 934
CA GLY A 133 8.320 5.258 13 .755 1.00 12 .67 A C
ANISOU 934 CA GLY A 133 1649 1779 1108 20 -106 8 A C
SIGUIJ 934 CA GLY A 133 1 0 0 220 95 290 A C ATOM 935
C GLY A 133 7.225 4.581 14 .547 1.00 12 .73 A C ANISOU
935 C GLY A 133 1724 1811 1198 -9 -33 -1 A C SIGUIJ
935 C GLY A 133 1 0 0 220 95 290 A C ATOM 936 O GLY A
133 6.042 4.877 14 .319 1.00 13 .38 A O ANISOU 936 O
GLY A 133 1756 2135 1334 80 -53 -1 A O SIGUIJ 936 O
GLY A 133 1 0 0 221 54 289 A O ATOM 937 N THR A 134
7.600 3.704 15 .477 1.00 13 .30 A N ANISOU 937 N THR A
134 1756 1820 1198 -2 -27 -1 A N SIGUIJ 937 N THR A
134 1 0 0 221 61 289 A N ATOM 938 CA THR A 134 6.617
3.030 16 .301 1.00 13 .30 A C ANISOU 938 CA THR A 134
1731 1806 1200 3 -37 1 A C SIGUIJ 938 CA THR A 134 1 0
0 220 95 290 A C ATOM 939 CB THR A 134 7.235 1.798 16
.938 1.00 13 .36 A C ANISOU 939 CB THR A 134 1759 1787
1244 -6 -84 -12 A C SIGUIJ 939 CB THR A 134 1 0 0 220
95 290 A C ATOM 940 OGl THR A 134 7.779 0.970 15 .916
1.00 13 .52 A O ANISOU 940 OGl THR A 134 2156 1751
1418 -86 199 -33 A O SIGUIJ 940 OGl THR A 134 1 0 0
221 54 289 A O ATOM 941 CG2 THR A 134 6.197 0.987 17
.718 1.00 14 .12 A C ANISOU 941 CG2 THR A 134 2547
2022 1879 -383 580 -260 A C SIGUIJ 941 CG2 THR A 134 1
0 0 220 95 290 A C ATOM 942 C THR A 134 6.095 3.992 17
.394 1.00 13 .61 A C ANISOU 942 C THR A 134 1677 1805
1200 -4 -46 -1 A C SIGUIJ 942 C THR A 134 1 0 0 220 95
290 A C ATOM 943 O THR A 134 6.886 4.678 18 .065 1.00
12 .95 A O ANISOU 943 O THR A 134 1695 1805 1240 -11
-73 -6 A O SIGUIJ 943 O THR A 134 1 0 0 221 54 289 A O
ATOM 944 N THR A 135 4.776 4.050 17 .591 1.00 13 .92 A
N ANISOU 944 N THR A 135 1678 2130 1187 2 -57 -5 A N
SIGUIJ 944 N THR A 135 1 0 0 221 61 289 A N ATOM 945
CA THR A 135 4.168 4.738 18 .736 1.00 14 .83 A C
ANISOU 945 CA THR A 135 1958 2083 1256 -16 104 9 A C
SIGUIJ 945 CA THR A 135 1 0 0 220 95 290 A C ATOM 946
CB THR A 135 2.654 4.998 18 .466 1.00 15 .90 A C
ANISOU 946 CB THR A 135 2026 3624 1838 264 -17 -14 A C
SIGUIJ 946 CB THR A 135 1 0 0 220 95 290 A C ATOM 947
OGl THR A 135 2.510 5.931 17 .384 1.00 18 .22 A O
ANISOU 947 OGl THR A 135 3170 3640 1940 -12 -413 38 A
O SIGUIJ 947 OGl THR A 135 1 0 0 221 54 289 A O ATOM
948 CG2 THR A 135 1.994 5.573 19 .688 1.00 17 .09 A
CANISOU 948 CG2 THR A 135 2150 3585 1851 292 31 13 A C
SIGUIJ 948 CG2 THR A 135 1 O 0 220 95 290 A C ATOM 949
C THR A 135 4.320 3 .966 20 .031 1 .00 14 .33 A C
ANISOU 949 C THR A 135 1624 1974 1241 -200 52 -19 A C
SIGUIJ 949 C THR A 135 1 O 0 220 95 290 A C ATOM 950 O
THR A 135 4.113 2 .746 20 .078 1 .00 14 .51 A O ANISOU
950 0 THR A 135 2619 2002 1444 -383 77 -31 A O SIGUIJ
950 0 THR A 135 1 0 0 221 54 289 A O ATOM 951 N CYS A
136 4.776 4 .666 21 .062 1 .00 13 .59 A N ANISOU 951 N
CYS A 136 1558 1773 1249 -12 -20 1 A N SIGUIJ 951 N
CYS A 136 1 0 0 221 61 289 A N ATOM 952 CA CYS A 136
5.015 4 .065 22 .378 1 .00 13 .33 A C ANISOU 952 CA
CYS A 136 1554 1725 1237 101 28 -5 A C SIGUIJ 952 CA
CYS A 136 1 0 0 220 94 290 A C ATOM 953 C CYS A 136
4.471 4 .964 23 .473 1 .00 12 .46 A C ANISOU 953 C CYS
A 136 1464 1601 1229 0 37 2 A C SIGUIJ 953 C CYS A 136
1 0 0 220 94 290 A C ATOM 954 0 CYS A 136 4.032 6 .090
23 .209 1 .00 12 .45 A O ANISOU 954 O CYS A 136 1879
1656 1331 157 112 44 A O SIGUIJ 954 O CYS A 136 1 0 0
221 54 289 A O ATOM 955 CB CYS A 136 6.509 3 .869 22
.590 1 .00 14 .29 A C ANISOU 955 CB CYS A 136 1573
2489 1431 233 0 0 A C SIGUIJ 955 CB CYS A 136 1 0 0
220 94 290 A C ATOM 956 SG CYS A 136 7.367 3 .000 21
.237 1 .00 16 .81 A S ANISOU 956 SG CYS A 136 2525
2969 1554 833 250 66 A S SIGUIJ 956 SG CYS A 136 1 0 0
221 48 289 A S ATOM 957' N THR A 137 4.529 4 .464 24
.723 1 .00 11 .20 A N ANISOU 957 N THR A 137 1477 1553
1216 -9 18 1 A N SIGUIJ 957 N THR A 137 1 0 0 221 61
289 A N ATOM 958 CA THR A 137 4.042 5 .275 25 .863 1
.00 11 .13 A C ANISOU 958 CA THR A 137 1388 1566 1178
-4 -44 -4 A C SIGUIJ 958 CA THR A 137 1 0 0 220 94 290
A C ATOM 959 CB THR A 137 2.808 4 .631 26 .475 1 .00
11 .38 A C ANISOU 959 CB THR A 137 1492 1805 1290 -120
28 -6 A C SIGUIJ 959 CB THR A 137 1 0 0 220 94 290 A C
ATOM 960 OGl THR A 137 1.772 4 .518 25 .474 1 .00 12
.96 A O ANISOU 960 OGl THR A 137 1690 2319 1457 -189
-148 9 A O SIGUIJ 960 OGl THR A 137 1 0 0 221 54 289 A
O ATOM 961 CG2 THR A 137 2.294 5 .460 27 .644 1 .00 12
.06 A C ANISOU 961 CG2 THR A 137 1591 1848 1280 -27 3
0 A C SIGUIJ 961 CG2 THR A 137 1 0 0 220 94 290 A C
ATOM 962 C THR A 137 5.114 5 .316 26 .922 1 .00 10 .72
A C ANISOU 962 C THR A 137 1358 1288 1131 -10 -4 0 A C
SIGUIJ 962 C THR A 137 1 0 0 220 94 290 A C ATOM 963 O
THR A 137 5.701 4 .302 27 .259 1 .00 10 .60 A O ANISOU
963 O THR A 137 1439 1299 1274 23 -53 -8 A O SIGUIJ
963 O THR A 137 1 0 0 221 54 289 A O ATOM 964 N AVAL A
138 5.393 6 .508 27 .426 0 .50 10 .12 A N ANISOU 964 N
AVAL A 138 1211 1281 1094 8 -3 0 A N SIGUIJ 964 N AVAL
A 138 1 0 0 221 60 289 A N ATOM 965 N BVAL A 138 5.385
6 .512 27 .428 0 .50 12 .31 A NANISOU 965 N BVAL A 138
1443 1286 1103 -4 -40 1 A N SIGUIJ 965 N BVAL A 138 1
0 0 221 60 289 A N ATOM 966 CA AVAL A 138 6 .324 6
.704 28 .549 0 .50 10 .10 A C ANISOU 966 CA AVAL A 138
1182 1254 1073 6 9 0 A C SIGUIJ 966 CA AVAL A 138 1 0
0 220 94 290 A C ATOM 967 CA BVAL A 138 6 .312 6 .716
28 .551 0 .50 12 .29 A C ANISOU 967 CA BVAL A 138 1531
1444 1157 15 -118 -14 A C SIGUIJ 967 CA BVAL A 138 1 0
0 220 94 290 A C ATOM 968 CB AVAL A 138 7 .508 7 .655
28 .165 0 .50 10 .53 A C ANISOU 968 CB AVAL A 138 1183
1243 957 10 -16 1 A C SIGUIJ 968 CB AVAL A 138 1 0 0
220 94 290 A C ATOM 969 CB BVAL A 138 7 .386 7 .752 28
.218 0 .50 12 .72 A C ANISOU 969 CB BVAL A 138 1606
1489 1617 -11 0 0 A C SIGUIJ 969 CB BVAL A 138 1 0 0
220 94 290 A C ATOM 970 CGlAVAL A 138 7 .015 9 .028 27
.740 0 .50 12 .13 A C ANISOU 970 CGlAVAL A 138 842
1196 916 -110 -4 -3 A C SIGUIJ 970 CGlAVAL A 138 1 0 0
220 93 290 A C ATOM 971 CGlBVAL A 138 8 .402 7 .849 29
.353 0 .50 14 .32 A C ANISOU 971 CGlBVAL A 138 1610
1933 1620 -51 0 0 A C SIGUIJ 971 CGlBVAL A 138 1 0 0
220 93 290 A C ATOM 972 CG2AVAL A 138 8 .490 7 .746 29
.329 0 .50 11 .37 A C ANISOU 972 CG2AVAL A 138 1172
1688 941 -47 5 0 A C SIGUIJ 972 CG2AVAL A 138 1 0 0
220 93 290 A C ATOM 973 CG2BVAL A 138 8 .073 7 .365 26
.963 0 .50 13 .56 A C ANISOU 973 CG2BVAL A 138 1626
1632 1622 1 0 0 A C SIGUIJ 973 CG2BVAL A 138 1 0 0 220
93 290 A C ATOM 974 C AVAL A 138 5 .531 7 .206 29 .743
0 .50 9 .50 A C ANISOU 974 C AVAL A 138 1136 1216 1080
_ 6 0 A C SIGUIJ 974 C AVAL A 138 1 0 0 220 93 290 A C
ATOM 975 C BVAL A 138 5 .507 7 .183 29 .746 0 .50 11
.69 A C ANISOU 975 C BVAL A 138 1477 1210 1138 -57
-117 21 A C SIGUIJ 975 C BVAL A 138 1 0 0 220 93 290 A
C ATOM 976 O AVAL A 138 4 .578 7 .983 29 .589 0 .50 9
.79 A O ANISOU 976 O AVAL A 138 1151 1246 1524 11 -36
3 A O SIGUIJ 976 O AVAL A 138 1 0 0 221 54 289 A O
ATOM 977 O BVAL A 138 4 .527 7 .927 29 .600 0 .50 11
.98 A O ANISOU 977 0 BVAL A 138 1549 1334 1002 40 -111
-13 A O SIGUIJ 977 0 BVAL A 138 1 0 0 221 54 289 A O
ATOM 978 N SER A 139 5 .937 6 .742 30 .928 1 .00 9 .56
A N ANISOU 978 N SER A 139 1291 1221 1099 -1 -38 0 A N
SIGUIJ 978 N SER A 139 1 0 0 221 60 289 A N ATOM 979
CA SER A 139 5 .170 7 .005 32 .131 1 .00 9 .54 A C
ANISOU 979 CA SER A 139 1324 1237 1118 8 -24 -2 A C
SIGUIJ 979 CA SER A 139 1 0 0 220 93 290 A C ATOM 980
CB SER A 139 4 .269 5 .812 32 .461 1 .00 10 .03 A C
ANISOU 980 CB SER A 139 1401 1270 1287 -34 10 -3 A C
SIGUIJ 980 CB SER A 139 1 0 0 220 93 290 A C ATOM 981
OG SER A 139 5 .003 4 .617 32 .481 1 .00 11 .51 A O
ANISOU 981 OG SER A 139 1459 1292 1644 -1 33 1 A O
SIGUIJ 981 OG SER A 139 1 0 0 221 54 289 A O ATOM 982
C SER A 139 6 .078 7 .354 33 .297 1 .00 9 .22 A
CANISOU 982 C SER A 139 1253 1054 1087 66 23 8 A C
SIGUIJ 982 C SER A 139 1 0 0 220 93 290 A C 



ATOM 983 O SER A 139 7.224 6 .867 33.392 1.00 9 .85 A
O ANISOU 983 O SER A 139 1281 1163 1307 117 0 4 A O
SIGUIJ 983 O SER A 139 1 0 0 221 54 289 A O ATOM 984 N
GLY A 140 5.572 8 .185 34.207 1.00 9 .08 A N ANISOU
984 N GLY A 140 1119 1029 1087 -4 -2 0 A N SIGUIJ 984
N GLY A 140 1 0 0 221 60 289 A N ATOM 985 CA GLY A 140
6.380 8 .522 35.357 1.00 8 .65 A C ANISOU 985 CA GLY A
140 1095 1033 1083 -2 1 0 A C SIGUIJ 985 CA GLY A 140
1 0 0 220 93 290 A C ATOM 986 C GLY A 140 5.665 9 .494
36.268 1.00 8 .84 A C ANISOU 986 C GLY A 140 1080 1012
1076 13 0 0 A C SIGUIJ 986 C GLY A 140 1 0 0 220 93
290 A C ATOM 987 O GLY A 140 4.631 10. 083 35.912 1.00
9 .20 A O ANISOU 987 O GLY A 140 1154 1180 1100 132 0
2 A O SIGUIJ 987 O GLY A 140 1 0 0 221 54 289 A O ATOM
988 N TRP A 141 6.298 9 .713 37.416 1.00 8 .37 A N
ANISOU 988 N TRP A 141 1068 998 1071 1 0 0 A N SIGUIJ
988 N TRP A 141 1 0 0 221 60 289 A N ATOM 989 CA TRP A
141 5.861 10. 711 38.419 1.00 8 .42 A C ANISOU 989 CA
TRP A 141 1159 1028 1085 39 2 1 A C SIGUIJ 989 CA TRP
A 141 1 0 0 220 92 290 A C ATOM 990 CB TRP A 141 5.863
10. 071 39.821 1.00 8 .68 A C ANISOU 990 CB TRP A 141
1235 1071 1094 -6 -19 1 A C SIGUIJ 990 CB TRP A 141 1
0 0 220 92 290 A C ATOM 991 CG TRP A 141 4.815 9 .037
40.046 1.00 9 .31 A C ANISOU 991 CG TRP A 141 1259
1093 1260 -23 0 0 A C SIGUIJ 991 CG TRP A 141 1 0 0
220 92 290 A C ATOM 992 CD2 TRP A 141 4.973 7 .599
40.033 1.00 9 .94 A C ANISOU 992 CD2 TRP A 141 1400
1092 1238 -27 -19 2 A C SIGUIJ 992 CD2 TRP A 141 1 0 0
220 92 290 A C ATOM 993 CE2 TRP A 141 3.721 7 .036
40.431 1.00 10. 38 A C ANISOU 993 CE2 TRP A 141 1454
1293 1265 -130 -3 2 A C SIGUIJ 993 CE2 TRP A 141 1 0 0
220 92 290 A C ATOM 994 CE3 TRP A 141 6.041 6 .729
39.721 1.00 10. 05 A C ANISOU 994 CE3 TRP A 141 1450
1194 1146 55 -80 -15 A C SIGUIJ 994 CE3 TRP A 141 1 0
0 220 92 290 A C ATOM 995 CDl TRP A 141 3.527 9 .252
40.428 1.00 10. 23 A C ANISOU 995 CDl TRP A 141 1255
1266 1297 -1 -2 0 A C SIGUIJ 995 CDl TRP A 141 1 0 0
220 92 290 A C ATOM 996 NEl TRP A 141 2.851 8 .071
40.672 1.00 10. 13 A N ANISOU 996 NEl TRP A 141 1458
1320 1352 -122 21 -17 A N SIGUIJ 996 NEl TRP A 141 1 0
0 221 60 289 A N ATOM 997 CZ2 TRP A 141 3.529 5 .643
40.519 1.00 10. 92 A C ANISOU 997 CZ2 TRP A 141 1913
1299 1413 -192 119 38 A C SIGUIJ 997 CZ2 TRP A 141 1 0
0 220 92 290 A C ATOM 998 CZ3 TRP A 141 5.811 5 .348
39.810 1.00 10. 75 A C ANISOU 998 CZ3 TRP A 141 1928
1208 1483 -30 -130 8 A C SIGUIJ 998 CZ3 TRP A 141 1 0
0 220 92 290 A C ATOM 999 CH2 TRP A 141 4.561 4 .850
40.207 1.00 11. 25 A CANISOU 999 CH2 TRP A 141 1969
1395 1465 -113 -126 25 A C SIGUIJ 999 CH2 TRP A 141 1
0 0 220 92 290 A C ATOM 1000 C TRP A 141 6 .775 11.
907 38 .430 1 .00 9 .04 A C ANISOU 1000 C TRP A 141
1142 1016 1281 54 -4 0 A C SIGUIJ 1000 C TRP A 141 1 0
0 220 92 290 A C ATOM 1001 O TRP A 141 6 .708 12. 694
39 .416 1 .00 9 .10 A O ANISOU 1001 O TRP A 141 1424
1075 1289 135 -48 -30 A O SIGUIJ 1001 O TRP A 141 1 0
0 221 54 289 A O ATOM 1002 N GLY A 142 7 .582 12. 103
37 .387 1 .00 8 .85 A N ANISOU 1002 N GLY A 142 1106
950 1270 30 -28 -1 A N SIGUIJ 1002 N GLY A 142 1 0 0
221 60 289 A N ATOM 1003 CA GLY A 142 8 .438 13. 273
37 .308 1 .00 9 .39 A C ANISOU 1003 CA GLY A 142 1130
971 1490 7 -14 0 A C SIGUIJ 1003 CA GLY A 142 1 0 0
220 92 290 A C ATOM 1004 C GLY A 142 7 .624 14. 567 37
.182 1 .00 9 .80 A C ANISOU 1004 C GLY A 142 1139 988
1262 15 4 0 A C SIGUIJ 1004 C GLY A 142 1 0 0 220 91
290 A C ATOM 1005 O GLY A 142 6 .425 14. 609 37 .001 1
.00 9 .72 A O ANISOU 1005 O GLY A 142 1138 1093 1291 4
-6 0 A O SIGUIJ 1005 O GLY A 142 1 0 0 221 54 289 A O
ATOM 1006 N THR A 143 8 .368 15. 669 37 .165 1 .00 9
.84 A N ANISOU 1006 N THR A 143 1165 993 1462 11 17 0
A N SIGUIJ 1006 N THR A 143 1 0 0 221 60 289 A N ATOM
1007 CA THR A 143 7 .699 16. 969 37 .095 1 .00 10. 27
A C ANISOU 1007 CA THR A 143 1258 1018 1345 54 3 -1 A
C SIGUIJ 1007 CA THR A 143 1 0 0 220 91 290 A C ATOM
1008 CB THR A 143 8 .746 18. 084 37 .231 1 .00 10. 32
A C ANISOU 1008 CB THR A 143 1204 970 1652 102 -17 0 A
C SIGUIJ 1008 CB THR A 143 1 0 0 220 91 290 A C ATOM
1009 OGl THR A 143 8 .063 19. 358 37 .259 1 .00 9 .98
A O ANISOU 1009 OGl THR A 143 1329 1005 1727 174 -10 1
A O SIGUIJ 1009 OGl THR A 143 1 0 0 221 54 289 A O
ATOM 1010 CG2 THR A 143 9 .814 18. 077 36 .102 1 .00
11. 20 A C ANISOU 1010 CG2 THR A 143 1556 1474 1984
-12 329 -83 A C SIGUIJ 1010 CG2 THR A 143 1 0 0 220 91
290 A C ATOM 1011 C THR A 143 6 .907 17. 091 35 .796 1
.00 9 .85 A C ANISOU 1011 C THR A 143 1261 1021 1340
16 -3 0 A C SIGUIJ 1011 C THR A 143 1 0 0 220 91 290 A
C ATOM 1012 O THR A 143 7 .319 16. 587 34 .723 1 .00
10. 01 A O ANISOU 1012 O THR A 143 1366 1051 1335 64 2
2 A O SIGUIJ 1012 O THR A 143 1 0 0 221 54 289 A O
ATOM 1013 N THR A 144 5 .791 17. 825 35 .914 1 .00 10.
36 A N ANISOU 1013 N THR A 144 1238 1002 1364 -10 6 0
A N SIGUIJ 1013 N THR A 144 1 0 0 221 60 289 A N ATOM
1014 CA THR A 144 4 .945 18. 147 34 .775 1 .00 10. 86
A C ANISOU 1014 CA THR A 144 1287 1167 1390 23 -21 1 A
C SIGUIJ 1014 CA THR A 144 1 0 0 220 91 290 A C ATOM
1015 CB THR A 144 3 .454 17. 993 35 .145 1 .00 10. 86
A C ANISOU 1015 CB THR A 144 1301 1280 1505 2 14 0 A C
SIGUIJ 1015 CB THR A 144 1 0 0 220 91 290 A C ATOM
1016 OGl THR A 144 3 .194 18. 895 36 .245 1 .00 11. 34
A OANISOU 1016 OGl THR A 144 1482 1318 1493 112 0 -2 A
O SIGUIJ 1016 OGl THR A 144 1 0 0 221 54 289 A O ATOM
1017 CG2 THR A 144 3 171 16 582 35 580 1 00 11 09 A C
ANISOU 1017 CG2 THR A 144 1458 1289 1506 -29 2 0 A C
SIGUIJ 1017 CG2 THR A 144 1 0 0 220 91 290 A C ATOM
1018 C THR A 144 5 183 19 524 34 244 1 00 11 05 A C
ANISOU 1018 C THR A 144 1315 1164 1433 14 -2 0 A C
SIGUIJ 1018 C THR A 144 1 0 0 220 91 290 A C ATOM 1019
O THR A 144 4 545 19 931 33 272 1 00 11 42 A O ANISOU
1019 O THR A 144 1681 1258 1494 202 -153 -83 A O
SIGUIJ 1019 O THR A 144 1 0 0 221 54 289 A O ATOM 1020
N THR A 145 6 052 20 279 34 904 1 00 11 43 A N ANISOU
1020 N THR A 145 1298 1103 1471 30 1 0 A N SIGUIJ 1020
N THR A 145 1 0 0 221 60 289 A N ATOM 1021 CA THR A
145 6 405 21 640 34 524 1 00 12 02 A C ANISOU 1021 CA
THR A 145 1643 1128 1554 -73 3 ~1 A C SIGUIJ 1021 CA
THR A 145 1 0 0 220 91 290 A C ATOM 1022 CB THR A 145
5 840 22 676 35 533 1 00 11 75 A C ANISOU 1022 CB THR
A 145 1687 1177 1583 0 -1 0 A C SIGUIJ 1022 CB THR A
145 1 0 0 220 91 290 A C ATOM 1023 OGl THR A 145 6 301
22 372 36 851 1 00 12 15 A O ANISOU 1023 OGl THR A 145
1658 1383 1594 119 2 2 A O SIGUIJ 1023 OGl THR A 145 1
0 0 221 54 289 A O ATOM 1024 CG2 THR A 145 4 316 22
694 35 480 1 00 12 43 A C ANISOU 1024 CG2 THR A 145
1686 1575 2121 14 -22 -1 A C SIGUIJ 1024 CG2 THR A 145
1 0 0 220 91 290 A C ATOM 1025 C THR A 145 7 915 21
777 34 499 1 00 13 22 A C ANISOU 1025 C THR A 145 1651
1148 1958 -98 35 2 A C SIGUIJ 1025 C THR A 145 1 0 0
220 90 290 A C ATOM 1026 O THR A 145 8 640 21 001 35
108 1 00 12 96 A O ANISOU 1026 O THR A 145 1572 1279
1698 39 312 39 A O SIGUIJ 1026 O THR A 145 1 0 0 221
54 289 A O ATOM 1027 N SER A 146 8 396 22 805 33 789 1
00 14 32 A N ANISOU 1027 N SER A 146 2081 1240 1923
-316 13 -12 A N SIGUIJ 1027 N SER A 146 1 0 0 221 60
289 A N ATOM 1028 CA SER A 146 9 827 23 078 33 778 1
00 15 69 A C ANISOU 1028 CA SER A 146 2077 1369 2390
-354 29 5 A C SIGUIJ 1028 CA SER A 146 1 0 0 220 90
290 A C ATOM 1029 CB SER A 146 10 531 22 074 32 828 1
00 15 13 A C ANISOU 1029 CB SER A 146 1955 1414 2348
-341 -53 -21 A C SIGUIJ 1029 CB SER A 146 1 0 0 220 90
290 A C ATOM 1030 OG SER A 146 11 947 22 136 32 948 1
00 15 26 A O ANISOU 1030 OG SER A 146 1947 1494 1868
-352 -10 15 A O SIGUIJ 1030 OG SER A 146 1 0 0 221 54
289 A O ATOM 1031 C SER A 146 10 016 24 529 33 296 1
00 16 96 A C ANISOU 1031 C SER A 146 2270 1385 2791
-317 274 89 A C SIGUIJ 1031 C SER A 146 1 0 0 220 90
290 A C ATOM 1032 O SER A 146 9 317 24 943 32 402 1 00
17 83 A O ANISOU 1032 O SER A 146 2835 1765 2966 26 -7
1 A O SIGUIJ 1032 O SER A 146 1 0 0 221 54 289 A O
ATOM 1033 N PRO A 147 10 984 25 281 33 888 1 00 18 13
A NANISOU 1033 N PRO A 147 2614 1723 3238 -579 48 25 A
N SIGUIJ 1033 N PRO A 147 1 0 0 221 60 289 A N ATOM
1034 CD PRO A 147 11. 203 26. 695 33 .477 1 .00 18 .57
A C ANISOU 1034 CD PRO A 147 3321 1758 3547 -694 35
114 A C SIGUIJ 1034 CD PRO A 147 1 0 0 220 90 290 A C
ATOM 1035 CA PRO A 147 11. 935 24. 865 34 .919 1 .00
18 .91 A C ANISOU 1035 CA PRO A 147 2366 1635 3105
-710 :235 100 A C SIGUIJ 1035 CA PRO A 147 1 0 0 220
90 290 A C ATOM 1036 CB PRO A 147 13. 038 25. 941 34
.860 1 .00 18 .92 A C ANISOU 1036 CB PRO A 147 2746
2035 3761 -1103 :220 172 A C SIGUIJ 1036 CB PRO A 147
1 0 0 220 90 290 A C ATOM 1037 CG PRO A 147 12. 247
27. 120 34 .449 1 .00 19 .82 A C ANISOU 1037 CG PRO A
147 3386 2206 3649 -752 -3 -16 A C SIGUIJ 1037 CG PRO
A 147 1 0 0 220 90 290 A C ATOM 1038 C PRO A 147 11.
384 24. 714 36 .329 1 .00 19 .36 A C ANISOU 1038 C PRO
A 147 2281 1841 3094 -744 184 101 A C SIGUIJ 1038 C
PRO A 147 1 0 0 220 90 290 A C ATOM 1039 O PRO A 147
12. 027 24. 088 37 .151 1 .00 20 .21 A O ANISOU 1039 O
PRO A 147 3189 2435 3163 -54 1 -1 A O SIGUIJ 1039 O
PRO A 147 1 0 0 221 54 289 A O ATOM 1040 N ASP A 148
10. 199 25. 273 36 .593 1 .00 19 .73 A N ANISOU 1040 N
ASP A 148 2484 2886 2571 -251 4 5 A N SIGUIJ 1040 N
ASP A 148 1 0 0 221 60 289 A N ATOM 1041 CA ASP A 148
9 .538 25. 134 37 .886 1 .00 19 .78 A C ANISOU 1041 CA
ASP A 148 2418 2110 2565 -14 -6 0 A C SIGUIJ 1041 CA
ASP A 148 1 0 0 220 90 290 A C ATOM 1042 CB ASP A 148
8 .234 25. 937 37 .938 1 .00 21 .32 A C ANISOU 1042 CB
ASP A 148 2480 2280 3978 85 55 10 A C SIGUIJ 1042 CB
ASP A 148 1 0 0 220 90 290 A C ATOM 1043 CG ASP A 148
8 .457 27. 414 38 .112 1 .00 22 .69 A C ANISOU 1043 CG
ASP A 148 3800 2314 4254 -113 3 0 A C SIGUIJ 1043 CG
ASP A 148 1 0 0 220 90 290 A C ATOM 1044 ODl ASP A 148
9 .587 27. 828 38 .379 1 .00 24 .07 A O ANISOU 1044
ODl ASP A 148 3948 2897 5492 -327 -284 -8 A O SIGUIJ
1044 ODl ASP A 148 1 0 0 221 54 289 A O ATOM 1045 OD2
ASP A 148 7 .483 28. 188 37 .967 1 .00 24 .12 A O
ANISOU 1045 OD2 ASP A 148 4594 3226 11473 650 -1275
-255 A O SIGUIJ 1045 OD2 ASP A 148 1 0 0 221 54 289 A
O ATOM 1046 C ASP A 148 9 .206 23. 661 38 .078 1 .00
18 .72 A C ANISOU 1046 C ASP A 148 1599 2068 2271 180
104 -31 A C SIGUIJ 1046 C ASP A 148 1 0 0 220 89 290 A
C ATOM 1047 O ASP A 148 8 .798 22. 986 37 .114 1 .00
18 .78 A O ANISOU 1047 O ASP A 148 2096 2187 2285 -13
21 2 A O SIGUIJ 1047 O ASP A 148 1 0 0 221 54 289 A O
ATOM 1048 N VAL A 149 9 .477 23. 118 39 .260 1 .00 17
.60 A N ANISOU 1048 N VAL A 149 1685 1907 2307 -149
-66 -24 A N SIGUIJ 1048 N VAL A 149 1 0 0 221 60 289 A
N ATOM 1049 CA VAL A 149 9 .117 21. 723 39 .475 1 .00
16 .98 A C ANISOU 1049 CA VAL A 149 1519 1886 2609 -52
235 -23 A C SIGUIJ 1049 CA VAL A 149 1 0 0 220 89 290
A C ATOM 1050 CB VAL A 149 10. 223 20. 909 40 .221 1
.00 18 .14 A CANISOU 1050 CB VAL A 149 2361 3066 3460
690 -224 136 A C SIGUIJ 1050 CB VAL A 149 1 0 0 220 89
290 A C ATOM 1051 CGl VAL A 149 11.607 21.415 39 .780
1 .00 19 .42 A C ANISOU 1051 CGl VAL A 149 2784 4089
5840 250 613 -77 A C SIGUIJ 1051 CGl VAL A 149 1 0 0
220 89 290 A C ATOM 1052 CG2 VAL A 149 10.157 21.071
41 .655 1 .00 18 .89 A C ANISOU 1052 CG2 VAL A 149
2410 4172 3483 -116 -129 -11 A C SIGUIJ 1052 CG2 VAL A
149 1 0 0 220 89 290 A C ATOM 1053 C VAL A 149 7.747
21.548 40 .152 1 .00 15 .68 A C ANISOU 1053 C VAL A
149 1353 1601 1887 -25 -116 -11 A C SIGUIJ 1053 C VAL
A 149 1 0 0 220 89 290 A C ATOM 1054 O VAL A 149 7.386
22.235 41 .125 1 .00 15 .49 A O ANISOU 1054 O VAL A
149 1800 1636 1937 7 18 -1 A O SIGUIJ 1054 O VAL A 149
1 0 0 221 54 289 A O 



ATOM 1055 N THR A 150 6.961 20.639 39 .577 1 .00 14
.24 A N ANISOU 1055 N THR A 150 1201 1560 1574 -12 94
3 A N SIGUIJ 1055 N THR A 150 1 0 0 221 60 289 A N
ATOM 1056 CA THR A 150 5.613 20.336 40 .083 1 .00 13
.97 A C ANISOU 1056 CA THR A 150 1203 1419 1588 9 92
-3 A C SIGUIJ 1056 CA THR A 150 1 0 0 220 89 290 A C
ATOM 1057 CB THR A 150 4.525 21.015 39 .233 1 .00 13
.75 A C ANISOU 1057 CB THR A 150 1382 1432 1892 16
-125 25 A C SIGUIJ 1057 CB THR A 150 1 0 0 220 89 290
A C ATOM 1058 OGl THR A 150 4.809 22.402 39 .136 1 .00
13 .44 A O ANISOU 1058 OGl THR A 150 1530 1432 1779 3
22 0 A O SIGUIJ 1058 OGl THR A 150 1 0 0 221 54 289 A
O ATOM 1059 CG2 THR A 150 3.156 20.866 39 .871 1 .00
14 .02 A C ANISOU 1059 CG2 THR A 150 1500 2153 2403
-76 116 11 A C SIGUIJ 1059 CG2 THR A 150 1 0 0 220 89
290 A C ATOM 1060 C THR A 150 5.466 18.807 39 .947 1
.00 13 .95 A C ANISOU 1060 C THR A 150 1396 1421 1565
-4 26 2 A C SIGUIJ 1060 C THR A 150 1 0 0 220 89 290 A
C ATOM 1061 O THR A 150 5.425 18.253 38 .819 1 .00 13
.25 A O ANISOU 1061 O THR A 150 1375 1439 1553 2 22 0
A O SIGUIJ 1061 O THR A 150 1 0 0 221 54 289 A O ATOM
1062 N PHE A 151 5.438 18.123 41 .069 1 .00 14 .35 A N
ANISOU 1062 N PHE A 151 2376 1402 1568 -85 18 -2 A N
SIGUIJ 1062 N PHE A 151 1 0 0 221 60 289 A N ATOM 1063
CA PHE A 151 5.479 16.635 41 .088 1 .00 14 .74 A C
ANISOU 1063 CA PHE A 151 2104 1402 1576 -90 106 -15 A
C SIGUIJ 1063 CA PHE A 151 1 0 0 220 89 290 A C ATOM
1064 CB PHE A 151 6.448 16.168 42 .184 1 .00 15 .42 A
C ANISOU 1064 CB PHE A 151 2535 1967 1768 224 -141 -45
A C SIGUIJ 1064 CB PHE A 151 1 0 0 220 89 290 A C ATOM
1065 CG PHE A 151 7.876 16.302 41 .822 1 .00 16 .52 A
C ANISOU 1065 CG PHE A 151 2575 1771 2398 252 9 7 A C
SIGUIJ 1065 CG PHE A 151 1 0 0 220 89 290 A C ATOM
1066 CDl PHE A 151 8.715 17.164 42 .537 1 .00 17 .26 A
C ANISOU 1066 CDl PHE A 151 3798 2860 2442 -887 -54 34
A C SIGUIJ 1066 CDl PHE A 151 1 0 0 220 88 290 A C
ATOM 1067 CD2 PHE A 151 8.421 15.591 40 .804 1 .0C 16
.32 A CANISOU 1067 CD2 PHE A 151 2220 1574 2393 18 -23
1 A C SIGUIJ 1067 CD2 PHE A 151 1 0 0 220 88 290 A C
ATOM 1068 CEl PHE A 151 10.046 17.272 42.212 1.00
17.77 A C ANISOU 1068 CEl PHE A 151 3814 3163 2595
-917 -4 3 A C SIGUIJ 1068 CEl PHE A 151 1 0 0 220 88
290 A C ATOM 1069 CE2 PHE A 151 9.756 15.708 40.467
1.00 16.62 A C ANISOU 1069 CE2 PHE A 151 2235 1615
2666 7 32 0 A C SIGUIJ 1069 CE2 PHE A 151 1 0 0 220 88
290 A C ATOM 1070 CZ PHE A 151 10.587 16.559 41.183
1.00 17.51 A C ANISOU 1070 CZ PHE A 151 3519 3053 2754
-1333 125 143 A C SIGUIJ 1070 CZ PHE A 151 1 0 0 220
88 290 A C ATOM 1071 C PHE A 151 4.084 16.083 41.317
1.00 14.71 A C ANISOU 1071 C PHE A 151 2138 1651 1557
-198 138 -47 A C SIGUIJ 1071 C PHE A 151 1 0 0 220 88
290 A C ATOM 1072 O PHE A 151 3.495 16.307 42.380 1.00
14.96 A O ANISOU 1072 O PHE A 151 2406 1832 1649 -231
303 -94 A O SIGUIJ 1072 O PHE A 151 1 0 0 221 54 289 A
O ATOM 1073 N PRO A 152 3.497 15.385 40.340 1.00 14.27
A N ANISOU 1073 N PRO A 152 1876 1307 1561 78 77 12 A
N SIGUIJ 1073 N PRO A 152 1 0 0 221 60 289 A N ATOM
1074 CD PRO A 152 4.177 14.888 39.119 1.00 13.63 A C
ANISOU 1074 CD PRO A 152 1704 1335 1524 105 -2 -1 A C
SIGUIJ 1074 CD PRO A 152 1 0 0 220 88 290 A C ATOM
1075 CA PRO A 152 2.168 14.843 40.478 1.00 14.57 A C
ANISOU 1075 CA PRO A 152 1912 1581 1682 -23 48 -4 A C
SIGUIJ 1075 CA PRO A 152 1 0 0 220 88 290 A C ATOM
1076 CB PRO A 152 1.834 14.420 39.050 1.00 13.80 A C
ANISOU 1076 CB PRO A 152 1734 1470 1696 164 -4 -6 A C
SIGUIJ 1076 CB PRO A 152 1 0 0 220 88 290 A C ATOM
1077 CG PRO A 152 3.207 13.884 38.561 1.00 13.60 A C
ANISOU 1077 CG PRO A 152 1709 1342 1615 106 - -6 A C
SIGUIJ 1077 CG PRO A 152 1 0 0 220 88 290 A C ATOM
1078 C PRO A 152 2.094 13.623 41.416 1.00 14.68 A C
ANISOU 1078 C PRO A 152 1938 1582 1662 -28 5 0 A C
SIGUIJ 1078 C PRO A 152 1 0 0 220 88 290 A C ATOM 1079
O PRO A 152 3.014 12.759 41.387 1.00 14.95 A O ANISOU
1079 O PRO A 152 2052 1731 1963 112 8 6 A O SIGUIJ
1079 O PRO A 152 1 0 0 221 54 289 A O ATOM 1080 N ASER
A 153 1.037 13.452 42.177 0.50 14.75 A N ANISOU 1080 N
ASER A 153 1941 1271 1662 36 17 2 A N SIGUIJ 1080 N
ASER A 153 1 0 0 221 60 289 A N ATOM 1081 N BSER A 153
1.027 13.449 42.165 0.50 16.94 A N ANISOU 1081 N BSER
A 153 1966 1686 1691 -32 28 -3 A N SIGUIJ 1081 N BSER
A 153 1 0 0 221 60 289 A N ATOM 1082 CA ASER A 153
0.895 12.194 42.906 0.50 15.25 A C ANISOU 1082 CA ASER
A 153 1924 1273 1631 27 25 2 A C SIGUIJ 1082 CA ASER A
153 1 0 0 220 88 290 A C ATOM 1083 CA BSER A 153 0.874
12.194 42.901 0.50 17.44 A C ANISOU 1083 CA BSER A 153
2666 1697 1679 -100 53 -5 A C SIGUIJ 1083 CA BSER A
153 1 0 0 220 88 290 A C ATOM 1084 CB ASER A 153
-0.131 12.364 44.038 0.50 15.90 A CANISOU 1084 CB ASER
A 153 1966 1581 1640 104 50 14 A C SIGUIJ 1084 CB ASER
A 153 1 0 0 220 88 290 A C ATOM 1085 CB BSER A 153 -0
203 12 347 43 970 0 50 18 09 A C ANISOU 1085 CB BSER A
153 3327 2368 2346 -33 714 -24 A C SIGUIJ 1085 CB BSER
A 153 1 0 0 220 87 290 A C ATOM 1086 OG ASER A 153 0
274 13 375 44 962 0 50 17 70 A O ANISOU 1086 OG ASER A
153 2449 1707 1640 -138 105 -18 A O SIGUIJ 1086 OG
ASER A 153 1 0 0 221 54 289 A O ATOM 1087 OG BSER A
153 -1 393 12 819 43 378 0 50 19 89 A O ANISOU 1087 OG
BSER A 153 3692 2488 3783 1 7 0 A O SIGUIJ 1087 OG
BSER A 153 1 0 0 221 54 289 A O ATOM 1088 C ASER A 153
0 491 11 031 42 001 0 50 14 78 A C ANISOU 1088 C ASER
A 153 2083 1334 1618 -109 123 -22 A C SIGUIJ 1088 C
ASER A 153 1 0 0 220 87 290 A C ATOM 1089 C BSER A 153
0 498 11 033 41 995 0 50 16 97 A C ANISOU 1089 C BSER
A 153 2117 1650 1628 21 133 6 A C SIGUIJ 1089 C BSER A
153 1 0 0 220 87 290 A C ATOM 1090 O ASER A 153 0 821
9 878 42 297 0 50 14 89 A O ANISOU 1090 O ASER A 153
2390 1392 1506 64 444 27 A O SIGUIJ 1090 O ASER A 153
1 0 0 221 54 289 A O ATOM 1091 O BSER A 153 0 837 9
883 42 290 0 50 17 08 A O ANISOU 1091 O BSER A 153
2077 1631 1788 -18 54 -3 A O SIGUIJ 1091 O BSER A 153
1 0 0 221 54 289 A O ATOM 1092 N ASP A 154 -0 215 11
329 40 913 1 00 14 61 A N ANISOU 1092 N ASP A 154 1867
1602 1507 -21 292 -15 A N SIGUIJ 1092 N ASP A 154 1 0
0 221 60 289 A N ATOM 1093 CA ASP A 154 -0 716 10 259
40 073 1 00 14 15 A C ANISOU 1093 CA ASP A 154 1829
1493 1506 129 111 39 A C SIGUIJ 1093 CA ASP A 154 1 0
0 220 87 290 A C ATOM 1094 CB ASP A 154 -2 133 10 547
39 606 1 00 16 72 A C ANISOU 1094 CB ASP A 154 2039
2560 3065 290 -403 134 A C SIGUIJ 1094 CB ASP A 154 1
0 0 220 87 290 A C ATOM 1095 CG ASP A 154 -3 149 10
212 40 698 1 00 18 51 A C ANISOU 1095 CG ASP A 154
3092 3865 3820 -195 421 100 A C SIGUIJ 1095 CG ASP A
154 1 0 0 220 87 290 A C ATOM 1096 ODl ASP A 154 -2
736 9 964 41 855 1 00 20 68 A O ANISOU 1096 ODl ASP A
154 5297 7688 3945 2014 103 129 A O SIGUIJ 1096 ODl
ASP A 154 1 0 0 221 54 289 A O ATOM 1097 OD2 ASP A 154
-4 292 10 177 40 392 1 00 20 27 A O ANISOU 1097 OD2
ASP A 154 3126 3468 4265 -180 296 83 A O SIGUIJ 1097
OD2 ASP A 154 1 0 0 221 54 289 A O ATOM 1098 C ASP A
154 0 217 10 035 38 916 1 00 13 00 A C ANISOU 1098 C
ASP A 154 1619 1251 1396 54 -30 -6 A C SIGUIJ 1098 C
ASP A 154 1 0 0 220 87 290 A C ATOM 1099 O ASP A 154 0
732 10 987 38 317 1 00 13 08 A O ANISOU 1099 O ASP A
154 1725 1288 1483 35 25 3 A O SIGUIJ 1099 O ASP A 154
1 0 0 221 53 289 A O ATOM 1100 N LEU A 155 0 431 8 750
38 591 1 00 11 46 A N ANISOU 1100 N LEU A 155 1268
1229 1300 -2 1 0 A N SIGUIJ 1100 N LEU A 155 1 0 0 221
60 289 A N ATOM 1101 CA LEU A 155 1 333 8 396 37 482 1
00 10 69 A CANISOU 1101 CA LEU A 155 1278 1173 1299 9
0 0 A C SIGUIJ 1101 CA LEU A 155 1 0 0 220 87 290 A C
ATOM 1102 CB LEU A 155 1.323 6 .886 37 .354 1 .00 10.
62 A C ANISOU 1102 CB LEU A 155 1357 1170 1476 13 3 0
A C SIGUIJ 1102 CB LEU A 155 1 0 0 220 87 290 A C ATOM
1103 CG LEU A 155 2.321 6 .294 36 .341 1 .00 10. 20 A
C ANISOU 1103 CG LEU A 155 1369 1216 1468 42 -1 0 A C
SIGUIJ 1103 CG LEU A 155 1 0 0 220 87 290 A C ATOM
1104 CDl LEU A 155 3.766 6 .518 36 .795 1 .00 10. 47 A
C ANISOU 1104 CDl LEU A 155 1368 1430 1437 3 3 0 A C
SIGUIJ 1104 CDl LEU A 155 1 0 0 220 87 290 A C ATOM
1105 CD2 LEU A 155 2.044 4 .778 36 .195 1 .00 10. 77 A
C ANISOU 1105 CD2 LEU A 155 1559 1219 1641 13 0 0 A C
SIGUIJ 1105 CD2 LEU A 155 1 0 0 220 87 290 A C ATOM
1106 C LEU A 155 0.811 9 .022 36 .189 1 .00 10. 49 A C
ANISOU 1106 C LEU A 155 1245 1164 1304 -10 6 0 A C
SIGUIJ 1106 C LEU A 155 1 0 0 220 87 290 A C ATOM 1107
O LEU A 155 -0.371 8 .882 35 .838 1 .00 11. 28 A O
ANISOU 1107 O LEU A 155 1258 1519 1419 -58 -15 -4 A O
SIGUIJ 1107 O LEU A 155 1 0 0 221 53 289 A O ATOM 1108
N MET A 156 1.690 9 .655 35 .433 1 .00 9 .99 A N
ANISOU 1108 N MET A 156 1204 1082 1273 46 1 0 A N
SIGUIJ 1108 N MET A 156 1 0 0 221 60 289 A N ATOM 1109
CA MET A 156 1.326 10 .323 34 .195 1 .00 10. 37 A C
ANISOU 1109 CA MET A 156 1254 1102 1270 11 0 0 A C
SIGUIJ 1109 CA MET A 156 1 0 0 220 86 290 A C ATOM
1110 CB MET A 156 1.875 11 .741 34 .143 1 .00 10. 66 A
C ANISOU 1110 CB MET A 156 1241 1089 1358 18 15 0 A C
SIGUIJ 1110 CB MET A 156 1 0 0 220 86 290 A C ATOM
1111 CG MET A 156 1.422 12 .569 35 .306 1 .00 10. 75 A
C ANISOU 1111 CG MET A 156 1467 1129 1354 172 19 16 A
C SIGUIJ 1111 CG MET A 156 1 0 0 220 86 290 A C ATOM
1112 SD MET A 156 -0.367 12 .913 35 .257 1 .00 11. 95
A S ANISOU 1112 SD MET A 156 1475 1478 1716 248 47 -47
A S SIGUIJ 1112 SD MET A 156 1 0 0 221 48 289 A S ATOM
1113 CE MET A 156 -0.404 14 .362 34 .145 1 .00 12. 88
A C ANISOU 1113 CE MET A 156 2145 1524 1792 231 6 3 A
C SIGUIJ 1113 CE MET A 156 1 0 0 220 86 290 A C ATOM
1114 C MET A 156 1.926 9 .535 33 .003 1 .00 10. 18 A C
ANISOU 1114 C MET A 156 1229 1116 1253 -4 0 0 A C
SIGUIJ 1114 C MET A 156 1 0 0 220 86 290 A C ATOM 1115
O MET A 156 2.974 8 .862 33 .116 1 .00 9 .91 A O
ANISOU 1115 O MET A 156 1247 1152 1350 13 -13 0 A O
SIGUIJ 1115 O MET A 156 1 0 0 221 53 289 A O ATOM 1116
N CYS A 157 1.241 9 .621 31 .862 1 .00 11. 22 A N
ANISOU 1116 N CYS A 157 1250 1483 1243 112 2 -8 A N
SIGUIJ 1116 N CYS A 157 1 0 0 221 60 289 A N ATOM 1117
CA CYS A 157 1.515 8 .880 30 .626 1 .00 12. 15 A C
ANISOU 1117 CA CYS A 157 2256 1482 1236 275 149 44 A C
SIGUIJ 1117 CA CYS A 157 1 0 0 220 86 290 A C ATOM
1118 C CYS A 157 1.524 9 .860 29 .448 1 .00 11. 80 A
CANISOU 1118 C CYS A 157 1292 1434 1196 50 -9 -1 A C
SIGUIJ 1118 C CYS A 157 1 O O 220 86 290 A C ATOM 1119
O CYS A 157 O 675 10 782 29 398 1 00 11 77 A O ANISOU
1119 O CYS A 157 1416 1540 1417 181 -10 23 A O SIGUIJ
1119 O CYS A 157 1 O O 221 53 289 A O ATOM 1120 CB CYS
A 157 O 356 7 834 30 350 1 00 13 74 A C ANISOU 1120 CB
CYS A 157 2508 1751 1748 47 47 3 A C SIGUIJ 1120 CB
CYS A 157 1 O O 220 86 290 A C ATOM 1121 SG CYS A 157
O 673 6 233 31 156 1 00 16 07 A S ANISOU 1121 SG CYS A
157 2211 1753 1968 -138 -181 62 A S SIGUIJ 1121 SG CYS
A 157 1 O O 221 48 289 A S ATOM 1122 N VAL A 158 2 415
9 642 28 483 1 00 11 72 A N ANISOU 1122 N VAL A 158
1299 1378 1182 5 -8 0 A N SIGUIJ 1122 N VAL A 158 1 O
O 221 60 289 A N ATOM 1123 CA VAL A 158 2 293 10 363
27 243 1 00 12 28 A C ANISOU 1123 CA VAL A 158 1705
1408 1171 110 18 5 A C SIGUIJ 1123 CA VAL A 158 1 O O
220 86 290 A C ATOM 1124 CB VAL A 158 3 136 11 684 27
278 1 00 13 24 A C ANISOU 1124 CB VAL A 158 1959 1516
1902 -48 -1 0 A C SIGUIJ 1124 CB VAL A 158 1 O O 220
86 290 A C ATOM 1125 CGl VAL A 158 4 608 11 418 27 296
1 00 13 74 A C ANISOU 1125 CGl VAL A 158 1957 1569
1947 -44 0 0 A C SIGUIJ 1125 CGl VAL A 158 1 O O 220
86 290 A C ATOM 1126 CG2 VAL A 158 2 745 12 647 26 178
1 00 14 77 A C ANISOU 1126 CG2 VAL A 158 4568 1691
1967 560 -391 -77 A C SIGUIJ 1126 CG2 VAL A 158 1 O O
220 86 290 A C 



ATOM 1127 C VAL A 158 2 751 9 425 26 128 1 00 12 41 A
C ANISOU 1127 C VAL A 158 1430 1350 1159 -17 5 -1 A C
SIGUIJ 1127 C VAL A 158 1 O O 220 86 290 A C ATOM 1128
O VAL A 158 3 652 8 600 26 272 1 00 12 16 A O ANISOU
1128 O VAL A 158 1502 1396 1358 35 -88 -21 A O SIGUIJ
1128 O VAL A 158 1 O 0 221 53 289 A O ATOM 1129 N ASP
A 159 2 086 9 578 24 965 1 00 12 76 A N ANISOU 1129 N
ASP A 159 1584 1656 1198 20 -77 13 A N SIGUIJ 1129 N
ASP A 159 1 O 0 221 60 289 A N ATOM 1130 CA ASP A 159
2 497 8 811 23 777 1 00 13 37 A C ANISOU 1130 CA ASP A
159 1598 1673 1204 -8 -52 -2 A C SIGUIJ 1130 CA ASP A
159 1 O 0 220 86 290 A C ATOM 1131 CB ASP A 159 1 267
8 420 22 927 1 00 14 74 A C ANISOU 1131 CB ASP A 159
1857 2422 1533 -246 -301 42 A C SIGUIJ 1131 CB ASP A
159 1 O 0 220 86 290 A C ATOM 1132 CG ASP A 159 O 493
7 286 23 548 1 00 16 02 A C ANISOU 1132 CG ASP A 159
2007 2337 1862 -160 34 -15 A C SIGUIJ 1132 CG ASP A
159 1 O 0 220 85 290 A C ATOM 1133 ODl ASP A 159 O 719
6 893 24 717 1 00 16 45 A O ANISOU 1133 ODl ASP A 159
2215 2464 1870 -62 17 0 A O SIGUIJ 1133 ODl ASP A 159
1 O 0 221 53 289 A O ATOM 1134 OD2 ASP A 159 -O 351 6
719 22 834 1 00 18 29 A O ANISOU 1134 0D2 ASP A 159
5074 4532 2734 -2701 -1569 1271 A O SIGUIJ 1134 0D2
ASP A 159 1 O 0 221 53 289 A O ATOM 1135 C ASP A 159 3
493 9 567 22 905 1 00 13 43 A CANISOU 1135 C ASP A 159
1654 1629 1284 3 36 2 A C SIGUIJ 1135 C ASP A 159 1 0
0 220 85 290 A C ATOM 1136 O ASP A 159 3 303 10 759 22
627 1 00 13 53 A O ANISOU 1136 O ASP A 159 1965 1636
1365 27 -70 -4 A O SIGUIJ 1136 O ASP A 159 1 0 0 221
53 289 A O ATOM 1137 N VAL A 160 4 533 8 860 22 468 1
00 13 40 A N ANISOU 1137 N VAL A 160 1625 1614 1169 0
16 0 A N SIGUIJ 1137 N VAL A 160 1 0 0 221 60 289 A N
ATOM 1138 CA VAL A 160 5 576 9 460 21 670 1 00 13 93 A
C ANISOU 1138 CA VAL A 160 1688 1606 1314 7 131 10 A C
SIGUIJ 1138 CA VAL A 160 1 0 0 220 85 290 A C ATOM
1139 CB VAL A 160 6 792 9 849 22 569 1 00 13 94 A C
ANISOU 1139 CB VAL A 160 1836 1945 1543 -94 -38 -4 A C
SIGUIJ 1139 CB VAL A 160 1 0 0 220 85 290 A C ATOM
1140 CGl VAL A 160 6 462 11 119 23 411 1 00 14 40 A C
ANISOU 1140 CGl VAL A 160 2351 2011 1859 -197 319 -127
A C SIGUIJ 1140 CGl VAL A 160 1 0 0 220 85 290 A C
ATOM 1141 CG2 VAL A 160 7 188 8 695 23 499 1 00 14 36
A C ANISOU 1141 CG2 VAL A 160 2235 1984 1618 -33 -139
13 A C SIGUIJ 1141 CG2 VAL A 160 1 0 0 220 85 290 A C
ATOM 1142 C VAL A 160 6 039 8 422 20 663 1 00 14 44 A
C ANISOU 1142 C VAL A 160 1886 1637 1361 -2 225 -19 A
C SIGUIJ 1142 C VAL A 160 1 0 0 220 85 290 A C ATOM
1143 O VAL A 160 5 843 7 199 20 854 1 00 14 89 A O
ANISOU 1143 O VAL A 160 2763 1635 1732 -86 614 -37 A O
SIGUIJ 1143 O VAL A 160 1 0 0 221 53 289 A O ATOM 1144
N ALYS A 161 6 709 8 880 19 616 0 50 14 82 A N ANISOU
1144 N ALYS A 161 1721 1923 1271 -115 77 8 A N SIGUIJ
1144 N ALYS A 161 1 0 0 221 60 289 A N ATOM 1145 N
BLYS A 161 6 739 8 891 19 639 0 50 17 01 A N ANISOU
1145 N BLYS A 161 1678 1944 1216 -153 15 0 A N SIGUIJ
1145 N BLYS A 161 1 0 0 221 60 289 A N ATOM 1146 CA
ALYS A 161 7 140 7 989 18 553 0 50 15 17 A C ANISOU
1146 CA ALYS A 161 1807 2002 1245 13 7 -1 A C SIGUIJ
1146 CA ALYS A 161 1 0 0 220 85 290 A C ATOM 1147 CA
BLYS A 161 7 167 8 044 18 538 0 50 17 36 A C ANISOU
1147 CA BLYS A 161 1866 2045 1191 22 -24 1 A C SIGUIJ
1147 CA BLYS A 161 1 0 0 220 85 290 A C ATOM 1148 CB
ALYS A 161 6 749 8 600 17 194 0 50 16 95 A C ANISOU
1148 CB ALYS A 161 2060 2058 1278 -5 -79 21 A C SIGUIJ
1148 CB ALYS A 161 1 0 0 220 85 290 A C ATOM 1149 CB
BLYS A 161 6 826 8 764 17 223 0 50 19 14 A C ANISOU
1149 CB BLYS A 161 3838 2063 1294 108 -494 -25 A C
SIGUIJ 1149 CB BLYS A 161 1 0 0 220 85 290 A C ATOM
1150 CG ALYS A 161 5 437 8 043 16 545 0 50 19 34 A C
ANISOU 1150 CG ALYS A 161 2915 5131 1914 -1480 -539
360 A C SIGUIJ 1150 CG ALYS A 161 1 0 0 220 85 290 A C
ATOM 1151 CG BLYS A 161 7 117 7 965 15 951 0 50 21 53
A C ANISOU 1151 CG BLYS A 161 3547 1785 1294 -348 -276
47 A C SIGUIJ 1151 CG BLYS A 161 1 0 0 220 85 290 A C
ATOM 1152 CD ALYS A 161 5 332 8 488 15 063 0 50 20 76
A CANISOU 1152 CD ALYS A 161 4366 4204 1772 34 -188
-25 A C SIGUIJ 1152 CD ALYS A 161 1 O 0 220 85 290 A C
ATOM 1153 CD BLYS A 161 6 593 8 709 14 720 0 50 22 95
A C ANISOU 1153 CD BLYS A 161 4275 2216 1181 430 -112
-19 A C SIGUIJ 1153 CD BLYS A 161 1 O 0 220 85 290 A C
ATOM 1154 CE ALYS A 161 5 716 9 966 14 901 0 50 22 03
A C ANISOU 1154 CE ALYS A 161 8184 4418 3039 -842 864
158 A C SIGUIJ 1154 CE ALYS A 161 1 O 0 220 84 290 A C
ATOM 1155 CE BLYS A 161 7 245 10 085 14 606 0 50 24 22
A C ANISOU 1155 CE BLYS A 161 4538 2268 2011 316 0 0 A
C SIGUIJ 1155 CE BLYS A 161 1 O 0 220 84 290 A C ATOM
1156 NZ ALYS A 161 5 633 10 480 13 492 0 50 23 07 A N
ANISOU 1156 NZ ALYS A 161 9802 5323 3110 434 1233 98 A
N SIGUIJ 1156 NZ ALYS A 161 1 O 0 221 60 289 A N ATOM
1157 NZ BLYS A 161 7 093 10 747 13 285 0 50 25 26 A N
ANISOU 1157 NZ BLYS A 161 3509 2200 2008 85 6 0 A N
SIGUIJ 1157 NZ BLYS A 161 1 0 0 221 60 289 A N ATOM
1158 C ALYS A 161 8 652 7 771 18 618 0 50 14 88 A C
ANISOU 1158 C ALYS A 161 1803 1893 1418 -6 15 0 A C
SIGUIJ 1158 C ALYS A 161 1 0 0 220 84 290 A C ATOM
1159 C BLYS A 161 8 672 7 780 18 617 0 50 17 07 A C
ANISOU 1159 C BLYS A 161 1857 1895 1357 1 -25 0 A C
SIGUIJ 1159 C BLYS A 161 1 0 0 220 84 290 A C ATOM
1160 O ALYS A 161 9 407 8 730 18 907 0 50 14 76 A O
ANISOU 1160 O ALYS A 161 1819 1897 1528 -9 -26 -1 A O
SIGUIJ 1160 O ALYS A 161 1 0 0 221 53 289 A O ATOM
1161 O BLYS A 161 9 444 8 716 18 909 0 50 16 95 A O
ANISOU 1161 O BLYS A 161 1871 1904 1438 -5 -48 -4 A O
SIGUIJ 1161 O BLYS A 161 1 0 0 221 53 289 A O ATOM
1162 N LEU A 162 9 111 6 539 18 367 1 00 14 53 A N
ANISOU 1162 N LEU A 162 1637 1883 1170 -41 -184 -22 A
N SIGUIJ 1162 N LEU A 162 1 0 0 221 60 289 A N ATOM
1163 CA LEU A 162 10 540 6 245 18 423 1 00 14 97 A C
ANISOU 1163 CA LEU A 162 1641 1937 1336 -28 -196 -30 A
C SIGUIJ 1163 CA LEU A 162 1 0 0 220 84 290 A C ATOM
1164 CB LEU A 162 10 797 4 765 18 271 1 00 15 03 A C
ANISOU 1164 CB LEU A 162 2006 1945 1331 30 -92 -19 A C
SIGUIJ 1164 CB LEU A 162 1 0 0 220 84 290 A C ATOM
1165 CG LEU A 162 10 240 3 915 19 380 1 00 15 42 A C
ANISOU 1165 CG LEU A 162 2416 2021 1397 -68 36 -4 A C
SIGUIJ 1165 CG LEU A 162 1 0 0 220 84 290 A C ATOM
1166 CDl LEU A 162 10 716 2 477 19 181 1 00 15 74 A C
ANISOU 1166 CDl LEU A 162 2552 2029 1560 -38 114 -6 A
C SIGUIJ 1166 CDl LEU A 162 1 0 0 220 84 290 A C ATOM
1167 CD2 LEU A 162 10 693 4 416 20 755 1 00 15 28 A C
ANISOU 1167 CD2 LEU A 162 2820 1970 1440 -3 -127 0 A C
SIGUIJ 1167 CD2 LEU A 162 1 0 0 220 84 290 A C ATOM
1168 C LEU A 162 11 304 6 935 17 295 1 00 15 37 A C
ANISOU 1168 C LEU A 162 1833 1949 1447 5 -48 0 A C
SIGUIJ 1168 C LEU A 162 1 0 0 220 84 290 A C ATOM 1169
O LEU A 162 10 794 7 015 16 148 1 00 15 52 A OANISOU
1169 O LEU A 162 1829 2144 1445 -15 -39 0 A O SIGUIJ
1169 O LEU A 162 1 0 0 221 53 289 A O ATOM 1170 N ILE
A 163 12 498 7 435 17 619 1 00 15 74 A N ANISOU 1170 N
ILE A 163 1883 2260 1359 -125 -34 -3 A N SIGUIJ 1170 N
ILE A 163 1 0 0 221 60 289 A N ATOM 1171 CA ILE A 163
13 354 8 202 16 719 1 00 16 21 A C ANISOU 1171 CA ILE
A 163 1862 2200 1390 -53 2 0 A C SIGUIJ 1171 CA ILE A
163 1 0 0 220 84 290 A C ATOM 1172 CB ILE A 163 13 472
9 672 17 202 1 00 15 92 A C ANISOU 1172 CB ILE A 163
2120 2205 1412 -20 124 -15 A C SIGUIJ 1172 CB ILE A
163 1 0 0 220 84 290 A C ATOM 1173 CG2 ILE A 163 14
500 10 400 16 330 1 00 15 79 A C ANISOU 1173 CG2 ILE A
163 2191 2218 1522 -2 -32 A C SIGUIJ 1173 CG2 ILE A
163 1 0 0 220 84 290 A C ATOM 1174 CGl ILE A 163 12
117 10 382 17 185 1 00 15 79 A C ANISOU 1174 CGl ILE A
163 2130 2228 1603 0 121 -1 A C SIGUIJ 1174 CGl ILE A
163 1 0 0 220 84 290 A C ATOM 1175 CDl ILE A 163 12
075 11 716 17 970 1 00 15 74 A C ANISOU 1175 CDl ILE A
163 2539 2223 1621 -69 39 -6 A C SIGUIJ 1175 CDl ILE A
163 1 0 0 220 84 290 A C ATOM 1176 C ILE A 163 14 720
7 506 16 806 1 00 16 73 A C ANISOU 1176 C ILE A 163
1831 2097 1548 -115 -3 0 A C SIGUIJ 1176 C ILE A 163 1
0 0 220 83 290 A C ATOM 1177 O ILE A 163 15 248 7 225
17 902 1 00 16 91 A O ANISOU 1177 O ILE A 163 1812
2195 1546 -43 21 -1 A O SIGUIJ 1177 O ILE A 163 1 0 0
221 53 289 A O ATOM 1178 N ASER A 164 15 283 7 166 15
649 0 50 17 54 A N ANISOU 1178 N ASER A 164 1955 2334
1556 13 11 0 A N SIGUIJ 1178 N ASER A 164 1 0 0 221 60
289 A N ATOM 1179 N BSER A 164 15 299 7 181 15 648 0
50 19 73 A N ANISOU 1179 N BSER A 164 2017 2399 1584
-12 62 A N SIGUIJ 1179 N BSER A 164 1 0 0 221 60 289 A
N ATOM 1180 CA ASER A 164 16 610 6 552 15 616 0 50 18
20 A C ANISOU 1180 CA ASER A 164 1927 2198 1631 -47 11
0 A C SIGUIJ 1180 CA ASER A 164 1 0 0 220 83 290 A C
ATOM 1181 CA BSER A 164 16 626 6 547 15 627 0 50 2 0
39 A C ANISOU 1181 CA BSER A 164 2009 2396 1594 -21 53
1 A C SIGUIJ 1181 CA BSER A 164 1 0 0 220 83 290 A C
ATOM 1182 CB ASER A 164 16 963 6 230 14 159 0 50 18 66
A C ANISOU 1182 CB ASER A 164 2509 2259 1665 -37 143
-14 A C SIGUIJ 1182 CB ASER A 164 1 0 0 220 83 290 A C
ATOM 1183 CB BSER A 164 17 049 6 228 14 188 0 50 20 85
A C ANISOU 1183 CB BSER A 164 2339 3908 1573 918 -59
-42 A C SIGUIJ 1183 CB BSER A 164 1 0 0 220 83 290 A C
ATOM 1184 OG ASER A 164 18 305 5 844 14 025 0 50 20 65
A O ANISOU 1184 OG ASER A 164 2516 2354 1592 -9 137 -6
A O SIGUIJ 1184 OG ASER A 164 1 0 0 221 53 289 A O
ATOM 1185 OG BSER A 164 17 503 7 408 13 543 0 50 22 84
A O ANISOU 1185 OG BSER A 164 4086 4269 1212 -25 -553
-49 A O SIGUIJ 1185 OG BSER A 164 1 0 0 221 53 289 A O
ATOM 1186 C ASER A 164 17 670 7 497 16 218 0 50 18 34
A CANISOU 1186 C ASER A 164 2095 2445 1585 -265 48 -6
A C SIGUIJ 1186 C ASER A 164 1 0 0 220 83 290 A C ATOM
1187 C BSER A 164 17. 672 7 .493 16 .228 0 .50 20 .53
A C ANISOU 1187 C BSER A 164 2139 2579 1570 -188 66 -2
A C SIGUIJ 1187 C BSER A 164 1 0 0 220 83 290 A C ATOM
1188 O ASER A 164 17. 544 8 .711 16 .080 0 .50 18 .24
A O ANISOU 1188 O ASER A 164 1689 2442 1801 -325 9 11
A O SIGUIJ 1188 O ASER A 164 1 0 0 221 53 289 A O ATOM
1189 O BSER A 164 17. 547 8 .706 16 .089 0 .50 20 .43
A O ANISOU 1189 O BSER A 164 1868 2576 1648 -238 -7 4
A O SIGUIJ 1189 O BSER A 164 1 0 0 221 53 289 A O ATOM
1190 N PRO A 165 18. 726 6 .936 16 .871 1 .00 18 .81 A
N ANISOU 1190 N PRO A 165 2149 2718 1539 -112 89 -4 A
N SIGUIJ 1190 N PRO A 165 1 0 0 221 60 289 A N ATOM
1191 CD PRO A 165 18. 987 5 .525 17 .213 1 .00 18 .76
A C ANISOU 1191 CD PRO A 165 2457 2721 1699 -69 -46 -3
A C SIGUIJ 1191 CD PRO A 165 1 0 0 220 83 290 A C ATOM
1192 CA PRO A 165 19. 775 7 .824 17 .374 1 .00 19 .57
A C ANISOU 1192 CA PRO A 165 2032 2668 1427 -48 195
-33 A C SIGUIJ 1192 CA PRO A 165 1 0 0 220 83 290 A C
ATOM 1193 CB PRO A 165 20. 786 6 .876 18 .018 1 .00 19
.09 A C ANISOU 1193 CB PRO A 165 2277 2742 1967 3 -109
9 A C SIGUIJ 1193 CB PRO A 165 1 0 0 220 83 290 A C
ATOM 1194 CG PRO A 165 20. 466 5 .504 17 .491 1 .00 19
.35 A C ANISOU 1194 CG PRO A 165 2468 2765 2015 -50
-98 -10 A C SIGUIJ 1194 CG PRO A 165 1 0 0 220 83 290
A C ATOM 1195 C PRO A 165 20. 380 8 .674 16 .265 1 .00
20 .46 A C ANISOU 1195 C PRO A 165 2709 3180 1499 -561
189 70 A C SIGUIJ 1195 C PRO A 165 1 0 0 220 83 290 A
C ATOM 1196 O PRO A 165 20. 723 9 .841 16 .475 1 .00
20 .36 A O ANISOU 1196 O PRO A 165 2254 3139 2103 -399
-6 15 A O SIGUIJ 1196 O PRO A 165 1 0 0 221 53 289 A O
ATOM 1197 N GLN A 166 20. 476 8 .111 15 .063 1 .00 21
.46 A N ANISOU 1197 N GLN A 166 2181 3457 1534 -440 99
-28 A N SIGUIJ 1197 N GLN A 166 1 0 0 221 60 289 A N
ATOM 1198 CA GLN A 166 21. 083 8 .867 13 .962 1 .00 22
.39 A C ANISOU 1198 CA GLN A 166 2032 3534 1614 -301
112 82 A C SIGUIJ 1198 CA GLN A 166 1 0 0 220 83 290 A
C 



ATOM 1199 CB GLN A 166 21. 313 7 .971 12 .734 1 .00 23
.16 A C ANISOU 1199 CB GLN A 166 3581 3767 1697 41 163
-25 A C SIGUIJ 1199 CB GLN A 166 1 0 0 220 83 290 A C
ATOM 1200 CG GLN A 166 22. 377 6 .908 12 .923 1 .00 24
.35 A C ANISOU 1200 CG GLN A 166 3512 3675 2572 -51 33
4 A C SIGUIJ 1200 CG GLN A 166 1 0 0 220 83 290 A C
ATOM 1201 CD GLN A 166 21. 923 5 .716 13 .746 1 .00 25
.19 A C ANISOU 1201 CD GLN A 166 5033 3707 2696 -308
498 -85 A C SIGUIJ 1201 CD GLN A 166 1 0 0 220 83 290
A C ATOM 1202 OEl GLN A 166 20. 727 5 .479 13 .912 1
.00 25 .85 A O ANISOU 1202 OEl GLN A 166 5129 6361
2617 -825 467 14 A O SIGUIJ 1202 OEl GLN A 166 1 0 0
221 53 289 A O ATOM 1203 NE2 GLN A 166 22. 885 4 .959
14 .268 1 .00 26 .18 A NANISOU 1203 NE2 GLN A 166 7239
6079 4294 1731 -609 -394 A N SIGUIJ 1203 NE2 GLN A 166
1 0 0 221 60 289 A N ATOM 1204 C GLN A 166 20.221 10.
037 13. 575 1 .00 22 .75 A C ANISOU 1204 C GLN A 166
2587 3802 1480 91 61 -2 A C SIGUIJ 1204 C GLN A 166 1
0 0 220 82 290 A C ATOM 1205 O GLN A 166 20.709 10.
983 12. 975 1 .00 23 .16 A O ANISOU 1205 O GLN A 166
4006 4222 3316 40 1137 617 A O SIGUIJ 1205 O GLN A 166
1 0 0 221 53 289 A O ATOM 1206 N ASP A 167 18.938 9
.991 13. 913 1 .00 22 .90 A N ANISOU 1206 N ASP A 167
2602 3170 1754 108 135 0 A N SIGUIJ 1206 N ASP A 167 1
0 0 221 60 289 A N ATOM 1207 CA ASP A 167 18.056 11.
093 13. 579 1 .00 23 .15 A C ANISOU 1207 CA ASP A 167
3064 3415 2305 420 -80 -10 A C SIGUIJ 1207 CA ASP A
167 1 0 0 220 82 290 A C ATOM 1208 CB ASP A 167 16.706
10. 538 13. 068 1 .00 24 .27 A C ANISOU 1208 CB ASP A
167 3393 5992 1565 -639 200 -15 A C SIGUIJ 1208 CB ASP
A 167 1 0 0 220 82 290 A C ATOM 1209 CG ASP A 167
16.877 9 .635 11. 810 1 .00 25 .43 A C ANISOU 1209 CG
ASP A 167 5659 6095 1537 - 55 -1 A C SIGUIJ 1209 CG
ASP A 167 1 0 0 220 82 290 A C ATOM 1210 ODl ASP A 167
17.549 10. 088 10. 848 1 .00 26 .67 A O ANISOU 1210
ODl ASP A 167 6408 6339 1957 -7 580 105 A O SIGUIJ
1210 ODl ASP A 167 1 0 0 221 53 289 A O ATOM 1211 OD2
ASP A 167 16.381 8 .468 11. 749 1 .00 26 .53 A O
ANISOU 1211 OD2 ASP A 167 5637 6082 4197 23 -291 5 A O
SIGUIJ 1211 OD2 ASP A 167 1 0 0 221 53 289 A O ATOM
1212 C ASP A 167 17.849 12. 040 14. 763 1 .00 22 .74 A
C ANISOU 1212 C ASP A 167 2535 3302 2299 155 59 25 A C
SIGUIJ 1212 C ASP A 167 1 0 0 220 82 290 A C ATOM 1213
O ASP A 167 17.058 12. 949 14. 672 1 .00 23 .11 A O
ANISOU 1213 O ASP A 167 5157 5350 2673 2471 408 362 A
O SIGUIJ 1213 O ASP A 167 1 0 0 221 53 289 A O ATOM
1214 N CYS A 168 18.565 11. 819 15. 863 1 .00 21 .84 A
N ANISOU 1214 N CYS A 168 2657 2909 2338 110 -25 0 A N
SIGUIJ 1214 N CYS A 168 1 0 0 221 60 289 A N ATOM 1215
CA CYS A 168 18.455 12 .574 17. 109 1 .00 21 .29 A C
ANISOU 1215 CA CYS A 168 2458 2912 2337 10 18 1 A C
SIGUIJ 1215 CA CYS A 168 1 0 0 220 82 290 A C ATOM
1216 C CYS A 168 19.744 13. 356 17. 349 1 .00 21 .19 A
C ANISOU 1216 C CYS A 168 2440 2839 2561 37 -1 0 A C
SIGUIJ 1216 C CYS A 168 1 0 0 220 82 290 A C ATOM 1217
O CYS A 168 20.753 12. 779 17. 774 1 .00 21 .33 A O
ANISOU 1217 O CYS A 168 2350 2590 2614 -110 - oQ -3 A
O SIGUIJ 1217 O CYS A 168 1 0 0 221 53 289 A O ATOM
1218 CB CYS A 168 18.227 11 .592 18. 289 1 .00 20 .25
A C ANISOU 1218 CB CYS A 168 2799 2942 2314 22 3 8 0 A
C SIGUIJ 1218 CB CYS A 168 1 0 0 220 82 290 A C ATOM
1219 SG CYS A 168 17.637 12. 381 19. 813 1 .00 19 .44
A S ANISOU 1219 SG CYS A 168 2305 2485 2228 -371 51
139 A S SIGUIJ 1219 SG CYS A 168 1 0 0 221 48 289 A S
ATOM 1220 N THR A 169 19.704 14. 662 17. 133 1 .00 21
.34 A NANISOU 1220 N THR A 169 2615 2832 2450 37 2 0 A
N SIGUIJ 1220 N THR A 169 1 0 0 221 60 289 A N ATOM
1221 CA THR A 169 20.939 15 .446 17 .084 1 .00 21 .34
A C ANISOU 1221 CA THR A 169 2648 2897 3004 p 26 1 A C
SIGUIJ 1221 CA THR A 169 1 0 0 220 82 290 A C ATOM
1222 CB THR A 169 20.619 16 .869 16 .685 1 .00 21 .92
A C ANISOU 1222 CB THR A 169 3516 2947 3132 191 37 15
A C SIGUIJ 1222 CB THR A 169 1 0 0 220 82 290 A C ATOM
1223 OGl THR A 169 19.746 16 .838 15 .550 1 .00 22 .86
A O ANISOU 1223 OGl THR A 169 3587 3924 3179 159 -15 0
A O SIGUIJ 1223 OGl THR A 169 1 0 0 221 53 289 A O
ATOM 1224 CG2 THR A 169 21.905 17 .637 16 .423 1 .00
22 .13 A C ANISOU 1224 CG2 THR A 169 3660 3327 3109
-45 39 -4 A C SIGUIJ 1224 CG2 THR A 169 1 0 0 220 82
290 A C ATOM 1225 C THR A 169 21.691 15 .465 18 .390 1
.00 21 .07 A C ANISOU 1225 C THR A 169 2190 2662 2837
-67 302 33 A C SIGUIJ 1225 C THR A 169 1 0 0 220 82
290 A C ATOM 1226 O THR A 169 22.905 15 .517 18 .392 1
.00 21 .00 A O ANISOU 1226 O THR A 169 2187 2828 3303
-78 303 29 A O SIGUIJ 1226 O THR A 169 1 0 0 221 53
289 A O ATOM 1227 N LYS A 170 20.975 15 .412 19 .523 1
.00 20 .57 A N ANISOU 1227 N LYS A 170 1891 2629 2700
-119 96 14 A N SIGUIJ 1227 N LYS A 170 1 0 0 221 60
289 A N ATOM 1228 CA LYS A 170 21.672 15 .507 20 .806
1 .00 20 .13 A C ANISOU 1228 CA LYS A 170 1876 2497
2697 -38 92 5 A C SIGUIJ 1228 CA LYS A 170 1 0 0 220
82 290 A C ATOM 1229 CB LYS A 170 20.709 15 .882 21
.943 1 .00 19 .74 A C ANISOU 1229 CB LYS A 170 1824
2107 2682 -157 85 27 A C SIGUIJ 1229 CB LYS A 170 1 0
0 220 82 290 A C ATOM 1230 CG LYS A 170 19.604 14 .816
22 .229 1 .00 18 .85 A C ANISOU 1230 CG LYS A 170 1779
2060 2249 -125 1 0 A C SIGUIJ 1230 CG LYS A 170 1 0 0
220 82 290 A C ATOM 1231 CD LYS A 170 18.720 15 .116
23 .458 1 .00 18 .16 A C ANISOU 1231 CD LYS A 170 1837
2256 2256 -43 12 1 A C SIGUIJ 1231 CD LYS A 170 1 0 0
220 82 290 A C ATOM 1232 CE LYS A 170 17.997 16 .462
23 .389 1 .00 17 .62 A C ANISOU 1232 CE LYS A 170 1895
2266 1848 -17 3 -1 A C SIGUIJ 1232 CE LYS A 170 1 0 0
220 82 290 A C ATOM 1233 N Z LYS A 170 16.968 16 .452
22 .315 1 .00 16 .88 A N ANISOU 1233 N Z LYS A 170
1898 1875 1853 -3 1 0 A N SIGUIJ 1233 N Z LYS A 170 1
0 0 221 60 289 A N ATOM 1234 C LYS A 170 22.412 14
.201 21 .174 1 .00 20 .06 A C ANISOU 1234 C LYS A 170
1567 2434 2438 -165 245 44 A C SIGUIJ 1234 C LYS A 170
1 0 0 220 81 290 A C ATOM 1235 O LYS A 170 23.217 14
.193 22 .112 1 .00 20 .45 A O ANISOU 1235 O LYS A 170
1997 3070 2753 -90 -129 -13 A O SIGUIJ 1235 O LYS A
170 1 0 0 221 53 289 A O ATOM 1236 N VAL A 171 22.152
13 .098 20 .470 1 .00 20 .14 A N ANISOU 1236 N VAL A
171 1835 2415 2364 -225 255 89 A N SIGUIJ 1236 N VAL A
171 1 0 0 221 60 289 A N ATOM 1237 CA VAL A 171 22.895
11 .853 20 .727 1 .00 20 .53 A CANISOU 1237 CA VAL A
171 2282 2522 2780 -12 -61 -3 A C SIGUIJ 1237 CA VAL A
171 1 0 0 220 81 290 A C ATOM 1238 CB VAL A 171 22.084
10.556 20.310 1.00 20.49 A C ANISOU 1238 CB VAL A 171
2207 2520 2482 -16 71 4 A C SIGUIJ 1238 CB VAL A 171 1
0 0 220 81 290 A C ATOM 1239 CGl VAL A 171 22.984
9.287 20.470 1.00 20.47 A C ANISOU 1239 CGl VAL A 171
2247 2537 2636 8 29 -1 A C SIGUIJ 1239 CGl VAL A 171 1
0 0 220 81 290 A C ATOM 1240 CG2 VAL A 171 20.770
10.419 21.143 1.00 20.58 A C ANISOU 1240 CG2 VAL A 171
2165 3658 2337 -151 -17 -8 A C SIGUIJ 1240 CG2 VAL A
171 1 0 0 220 81 290 A C ATOM 1241 C VAL A 171 24.187
11.930 19.884 1.00 20.83 A C ANISOU 1241 C VAL A 171
2346 3732 2925 -83 29 3 A C SIGUIJ 1241 C VAL A 171 1
0 0 220 81 290 A C ATOM 1242 O VAL A 171 24.131 12.259
18.675 1.00 21.72 A O ANISOU 1242 O VAL A 171 2571
3750 2925 47 63 -4 A O SIGUIJ 1242 O VAL A 171 1 0 0
221 53 289 A O ATOM 1243 N GLU A 177 24.714 6.144
22.061 1.00 30.45 A N ANISOU 1243 N GLU A 177 15233
5567 7403 2183 1205 295 A N SIGUIJ 1243 N GLU A 177 1
0 0 221 59 289 A N ATOM 1244 CA GLU A 177 25.208 5.336
20.938 1.00 30.20 A C ANISOU 1244 CA GLU A 177 6599
3692 7053 -1437 11 52 A C SIGUIJ 1244 CA GLU A 177 1 0
0 220 81 290 A C ATOM 1245 CB GLU A 177 26.280 4.351
21.409 1.00 30.89 A C ANISOU 1245 CB GLU A 177 8482
5844 7054 574 -73 -22 A C SIGUIJ 1245 CB GLU A 177 1 0
0 220 81 290 A C ATOM 1246 CG GLU A 177 27.548 4.940
22.022 1.00 31.90 A C ANISOU 1246 CG GLU A 177 8808
7402 6935 -165 -36 4 A C SIGUIJ 1246 CG GLU A 177 1 0
0 220 81 290 A C ATOM 1247 CD GLU A 177 28.257 3.887
22.864 1.00 32.41 A C ANISOU 1247 CD GLU A 177 9329
7656 6884 219 11 1 A C SIGUIJ 1247 CD GLU A 177 1 0 0
220 81 290 A C ATOM 1248 OEl GLU A 177 27.734 2.734
22.885 1.00 33.04 A O ANISOU 1248 OEl GLU A 177 10051
7800 17802 -100 605 -45 A O SIGUIJ 1248 OEl GLU A 177
1 0 0 221 53 289 A O ATOM 1249 0E2 GLU A 177 29.309
4.194 23.498 1.00 33.04 A O ANISOU 1249 OE2 GLU A 177
9204 7747 6480 175 243 22 A O SIGUIJ 1249 0E2 GLU A
177 1 0 0 221 53 289 A O ATOM 1250 C GLU A 177 24.084
4.530 20.269 1.00 29.54 A C ANISOU 1250 C GLU A 177
6277 2685 7931 -641 -409 -78 A C SIGUIJ 1250 C GLU A
177 1 0 0 220 81 290 A C ATOM 1251 O GLU A 177 22.911
4.914 20.319 1.00 29.57 A O ANISOU 1251 O GLU A 177
6388 3811 3113 -269 563 51 A O SIGUIJ 1251 O GLU A 111
1 0 0 221 53 289 A O ATOM 1252 N ASN A 178 24.479
3.419 19.638 1.00 28.62 A N ANISOU 1252 N ASN A 178
9088 2947 8004 196 131 -24 A N SIGUIJ 1252 N ASN A 178
1 0 0 221 59 289 A N ATOM 1253 CA ASN A 178 23.571
2.477 18.981 1.00 27.24 A C ANISOU 1253 CA ASN A 178
7592 3769 4115 -488 2926 -271 A C SIGUIJ 1253 CA ASN A
178 1 0 0 220 81 290 A C ATOM 1254 CB ASN A 178 24.352
1.495 18.067 1.00 28.13 A CANISOU 1254 CB ASN A 178
6290 3877 2567 -101 1381 -56 A C SIGUIJ 1254 CB ASN A
178 1 0 0 220 81 290 A C ATOM 1255 CG ASN A 178 25 745
1 119 18 625 1 00 28 73 A C ANISOU 1255 CG ASN A 178
6714 4665 4896 81 458 19 A C SIGUIJ 1255 CG ASN A 178
1 0 0 220 81 290 A C ATOM 1256 ODl ASN A 178 26 192 1
636 19 666 1 00 29 72 A O ANISOU 1256 ODl ASN A 178
8455 4754 5214 23 -259 -2 A O SIGUIJ 1256 ODl ASN A
178 1 0 0 221 53 289 A O ATOM 1257 ND2 ASN A 178 26
448 0 220 17 914 1 00 29 42 A N ANISOU 1257 ND2 ASN A
178 7350 5001 4766 590 434 99 A N SIGUIJ 1257 ND2 ASN
A 178 1 0 0 221 59 289 A N ATOM 1258 C ASN A 178 22
775 1 681 20 016 1 00 25 77 A C ANISOU 1258 C ASN A
178 3575 3705 2238 -41 180 37 A C SIGUIJ 1258 C ASN A
178 1 0 0 220 81 290 A C ATOM 1259 O ASN A 178 22 065
0 768 19 660 1 00 26 06 A O ANISOU 1259 O ASN A 178
7055 7616 3835 -3753 2759 -2585 A O SIGUIJ 1259 O ASN
A 178 1 0 0 221 53 289 A O ATOM 1260 N SER A 179 22
896 2 009 21 299 1 00 23 67 A N ANISOU 1260 N SER A
179 2304 2817 2162 -205 341 260 A N SIGUIJ 1260 N SER
A 179 1 0 0 221 59 289 A N ATOM 1261 CA SER A 179 21
988 1 398 22 278 1 00 21 65 A C ANISOU 1261 CA SER A
179 1937 1871 1752 31 149 -112 A C SIGUIJ 1261 CA SER
A 179 1 0 0 220 81 290 A C ATOM 1262 CB SER A 179 22
760 0 577 23 301 1 00 21 87 A C ANISOU 1262 CB SER A
179 2977 2792 1952 849 20 15 A C SIGUIJ 1262 CB SER A
179 1 0 0 220 81 290 A C ATOM 1263 OG SER A 179 23 751
1 382 23 877 1 00 22 51 A O ANISOU 1263 OG SER A 179
3828 3864 2467 -1 -265 -14 A O SIGUIJ 1263 OG SER A
179 1 0 0 221 53 289 A O ATOM 1264 C SER A 179 21 163
2 461 22 981 1 00 20 58 A C ANISOU 1264 C SER A 179
1866 1786 1496 27 89 17 A C SIGUIJ 1264 C SER A 179 1
0 0 220 80 290 A C ATOM 1265 O SER A 179 20 666 2 225
24 082 1 00 19 04 A O ANISOU 1265 O SER A 179 1600
1802 1451 -24 -42 -1 A O SIGUIJ 1265 O SER A 179 1 0 0
221 53 289 A O ATOM 1266 N MET A 180 21 010 3 603 22
317 1 00 19 80 A N ANISOU 1266 N MET A 180 2051 1818
1507 107 260 63 A N SIGUIJ 1266 N MET A 180 1 0 0 221
59 289 A N ATOM 1267 CA MET A 180 20 080 4 634 22 752
1 00 19 86 A C ANISOU 1267 CA MET A 180 2142 1852 1489
157 324 100 A C SIGUIJ 1267 CA MET A 180 1 0 0 220 80
290 A C ATOM 1268 CB MET A 180 20 877 5 887 23 100 1
00 21 09 A C ANISOU 1268 CB MET A 180 2439 2022 2291
-55 297 -47 A C SIGUIJ 1268 CB MET A 180 1 0 0 220 80
290 A C ATOM 1269 CG MET A 180 21 722 5 649 24 370 1
00 22 71 A C ANISOU 1269 CG MET A 180 2953 3089 2523
123 -22 2 A C SIGUIJ 1269 CG MET A 180 1 0 0 220 80
290 A C ATOM 1270 SD MET A 180 22 740 6 968 25 045 1
00 25 89 A S ANISOU 1270 SD MET A 180 3687 3461 4056
-155 -668 -263 A S SIGUIJ 1270 SD MET A 180 1 0 0 221
48 289 A S 



ATOM 1271 CE MET A 180 22 682 8 045 23 918 1 00 25 18
A CANISOU 1271 CE MET A 180 2232 3732 4211 587 146 -47
A C SIGUIJ 1271 CE MET A 180 1 0 0 220 80 290 A C ATOM
1272 C MET A 180 19.024 4 .912 21. 679 1 .00 19. 33 A
C ANISOU 1272 C MET A 180 2299 2089 1567 219 212 98 A
C SIGUIJ 1272 C MET A 180 1 0 0 220 80 290 A C ATOM
1273 O MET A 180 19.264 4 .704 20. 467 1 .00 18. 97 A
O ANISOU 1273 O MET A 180 2263 2650 1587 50 250 -36 A
O SIGUIJ 1273 O MET A 180 1 0 0 221 53 289 A O ATOM
1274 N LEU A 181 17.860 5 .385 22. 110 1 .00 18. 49 A
N ANISOU 1274 N LEU A 181 2227 1985 1333 141 80 24 A N
SIGUIJ 1274 N LEU A 181 1 0 0 221 59 289 A N ATOM 1275
CA LEU A 181 16.721 5 .725 21. 257 1 .00 18. 17 A C
ANISOU 1275 CA LEU A 181 2590 2084 1818 292 -347 -155
A C SIGUIJ 1275 CA LEU A 181 1 0 0 220 80 290 A C ATOM
1276 CB LEU A 181 15.499 4 .782 21. 584 1 .00 19. 17 A
C ANISOU 1276 CB LEU A 181 2887 2534 3154 -22 -109 -2
A C SIGUIJ 1276 CB LEU A 181 1 0 0 220 80 290 A C ATOM
1277 CG LEU A 181 15.488 3 .297 21. 162 1 .00 20. 31 A
C ANISOU 1277 CG LEU A 181 8681 2536 3196 113 -741 -13
A C SIGUIJ 1277 CG LEU A 181 1 0 0 220 80 290 A C ATOM
1278 CDl LEU A 181 14.409 2 .548 21. 904 1 .00 20. 65
A C ANISOU 1278 CDl LEU A 181 8500 1489 3825 817 -292
-42 A C SIGUIJ 1278 CDl LEU A 181 1 0 0 220 80 290 A C
ATOM 1279 CD2 LEU A 181 15.256 3 .218 19. 670 1 .00
20. 95 A C ANISOU 1279 CD2 LEU A 181 3788 3211 3073
-175 35 -9 A C SIGUIJ 1279 CD2 LEU A 181 1 0 0 220 80
290 A C ATOM 1280 C LEU A 181 16.361 7 .163 21. 654 1
.00 17. 15 A C ANISOU 1280 C LEU A 181 1756 1968 1299
14 -130 7 A C SIGUIJ 1280 C LEU A 181 1 0 0 220 80 290
A C ATOM 1281 O LEU A 181 16.578 7 .556 22. 811 1 .00
16. 13 A O ANISOU 1281 O LEU A 181 2236 1939 1308 50
-220 -20 A O SIGUIJ 1281 O LEU A 181 1 0 0 221 53 289
A O ATOM 1282 N CYS A 182 15.733 7 .938 20. 767 1 .00
15. 93 A N ANISOU 1282 N CYS A 182 1636 1977 1252 15
-62 0 A N SIGUIJ 1282 N CYS A 182 1 0 0 221 59 289 A N
ATOM 1283 CA CYS A 182 14.999 9 .120 21. 204 1 .00 15.
01 A C ANISOU 1283 CA CYS A 182 1496 1914 1462 -93 3
-6 A C SIGUIJ 1283 CA CYS A 182 1 0 0 220 80 290 A C
ATOM 1284 C CYS A 182 13.521 8 .880 20. 989 1 .00 14.
28 A C ANISOU 1284 C CYS A 182 1492 1609 1371 -26 9 0
A C SIGUIJ 1284 C CYS A 182 1 0 0 220 80 290 A C ATOM
1285 O CYS A 182 13.125 7 .915 20. 303 1 .00 13. 79 A
O ANISOU 1285 O CYS A 182 1842 1635 1379 -107 -69 22 A
O SIGUIJ 1285 O CYS A 182 1 0 0 221 53 289 A O ATOM
1286 CB CYS A 182 15.471 10 .364 20. 446 1 .00 15. 88
A C ANISOU 1286 CB CYS A 182 1854 1974 1505 -259 21 -7
A C SIGUIJ 1286 CB CYS A 182 1 0 0 220 80 290 A C ATOM
1287 SG CYS A 182 17.179 10 .774 20. 933 1 .00 16. 61
A S ANISOU 1287 SG CYS A 182 1886 2331 1784 -338 -44
-111 A S SIGUIJ 1287 SG CYS A 182 1 0 0 221 48 289 A S
ATOM 1288 N ALA A 183 12.691 9 .734 21. 548 1 .00 13.
52 A NANISOU 1288 N ALA A 183 1501 1611 1283 3 -50 1 A
N SIGUIJ 1288 N ALA A 183 1 0 0 221 59 289 A N ATOM
1289 CA ALA A 183 11.260 9 .592 21. 273 1 .00 13 .20 A
C ANISOU 1289 CA ALA A 183 1517 1668 1319 -31 -57 -1 A
C SIGUIJ 1289 CA ALA A 183 1 0 0 220 80 290 A C ATOM
1290 CB ALA A 183 10.574 8 .603 22. 227 1 .00 13 .34 A
C ANISOU 1290 CB ALA A 183 1571 1652 1389 1 13 0 A C
SIGUIJ 1290 CB ALA A 183 1 0 0 220 80 290 A C ATOM
1291 C ALA A 183 10.599 10 .959 21. 446 1 .00 13 .39 A
C ANISOU 1291 C ALA A 183 1651 1674 1264 -5 -1 0 A C
SIGUIJ 1291 C ALA A 183 1 0 0 220 80 290 A C ATOM 1292
O ALA A 183 10.937 11 .736 22. 383 1 .00 13 .25 A O
ANISOU 1292 O ALA A 183 1903 1675 1270 -79 -38 8 A O
SIGUIJ 1292 O ALA A 183 1 0 0 221 53 289 A O ATOM 1293
N GLY A 184 9.634 11 .249 20. 592 1 .00 13 .85 A N
ANISOU 1293 N GLY A 184 1692 1596 1308 -57 -3 7 11 A N
SIGUIJ 1293 N GLY A 184 1 0 0 221 59 289 A N ATOM 1294
CA GLY A 184 8.925 12 .512 20. 673 1 .00 14 .85 A C
ANISOU 1294 CA GLY A 184 1833 1634 1631 4 21 0 A C
SIGUIJ 1294 CA GLY A 184 1 0 0 220 79 290 A C ATOM
1295 C GLY A 184 7.853 12 .524 19. 591 1 .00 15 .55 A
C ANISOU 1295 C GLY A 184 1908 1981 1696 13 4 8 4 A C
SIGUIJ 1295 C GLY A 184 1 0 0 220 79 290 A C ATOM 1296
0 GLY A 184 7.673 11 .534 18. 865 1 .00 15 .41 A O
ANISOU 1296 O GLY A 184 2337 1985 1746 5 -160 -1 A O
SIGUIJ 1296 O GLY A 184 1 0 0 221 53 289 A O ATOM 1297
N ILE A 185 7.149 13 .649 19. 494 1 .00 16 .56 A N
ANISOU 1297 N ILE A 185 2464 2162 1717 326 -463 -226 A
N SIGUIJ 1297 N ILE A 185 1 0 0 221 59 289 A N ATOM
1298 CA ILE A 185 6.104 13 .888 18. 467 1 .00 17 .76 A
C ANISOU 1298 CA ILE A 185 2356 1838 1699 2 -403 4 A C
SIGUIJ 1298 CA ILE A 185 1 0 0 220 79 290 A C ATOM
1299 CB ILE A 185 4.737 14 .077 19. 163 1 .00 18 .05 A
C ANISOU 1299 CB ILE A 185 2558 1913 2521 8 4 0 A C
SIGUIJ 1299 CB ILE A 185 1 0 0 220 79 290 A C ATOM
1300 CG2 ILE A 185 3.671 14 .450 18. 160 1 .00 18 .41
A C ANISOU 1300 CG 2 ILE A 185 2592 2147 2532 91 -4 -3
A C SIGUIJ 1300 CG 2 ILE A 185 1 0 0 220 79 290 A C
ATOM 1301 CGl ILE A 185 4.303 12 .782 19. 873 1 .00 18
.24 A C ANISOU 1301 CGl ILE A 185 2702 1937 2551 -42
10 -1 A C SIGUIJ 1301 CGl ILE A 185 1 0 0 220 79 290 A
C ATOM 1302 CDl ILE A 185 3.986 11 .644 18. 904 1 .00
18 .38 A C ANISOU 1302 CDl ILE A 185 2395 1924 2566 48
6 -1 A C SIGUIJ 1302 CDl ILE A 185 1 0 0 220 79 290 A
C ATOM 1303 C ILE A 185 6.528 15 .183 17. 749 1 .00 18
.58 A C ANISOU 1303 C ILE A 185 2666 1856 1746 -36
-310 13 A C SIGUIJ 1303 C ILE A 185 1 0 0 220 79 290 A
C ATOM 1304 O ILE A 185 6.793 16 .151 18. 408 1 .00 18
.04 A O ANISOU 1304 O ILE A 185 2616 1851 1719 -26 -
;305 5 A O SIGUIJ 1304 O ILE A 185 1 0 0 221 53 289 A
O ATOM 1305 N PRO A 186 6.597 15 .196 16. 397 1 .00 19
.42 A NANISOU 1305 N PRO A 186 3006 2554 1750 -76 -290
29 A N SIGUIJ 1305 N PRO A 186 1 0 0 221 59 289 A N
ATOM 1306 CD PRO A 186 6 278 14 129 15 430 1 00 20 02
A C ANISOU 1306 CD PRO A 186 2736 2594 1854 50 -335
-53 A C SIGUIJ 1306 CD PRO A 186 1 0 0 220 79 290 A C
ATOM 1307 CA PRO A 186 6 974 16 437 15 725 1 00 20 07
A C ANISOU 1307 CA PRO A 186 3182 2600 1801 -148 -318
58 A C SIGUIJ 1307 CA PRO A 186 1 0 0 220 79 290 A C
ATOM 1308 CB PRO A 186 6 710 16 142 14 252 1 00 20 37
A C ANISOU 1308 CB PRO A 186 3572 2807 1829 -63 -404
17 A C SIGUIJ 1308 CB PRO A 186 1 0 0 220 79 290 A C
ATOM 1309 CG PRO A 186 6 669 14 734 14 124 1 00 20 70
A C ANISOU 1309 CG PRO A 186 3533 2812 1940 -80 -155
12 A C SIGUIJ 1309 CG PRO A 186 1 0 0 220 79 290 A C
ATOM 1310 C PRO A 186 6 142 17 609 16 194 1 00 20 31 A
C ANISOU 1310 C PRO A 186 3182 2629 1658 -114 -395 61
A C SIGUIJ 1310 C PRO A 186 1 0 0 220 79 290 A C ATOM
1311 O PRO A 186 4 904 17 527 16 318 1 00 20 36 A O
ANISOU 1311 O PRO A 186 3187 2274 2361 -89 -328 31 A O
SIGUIJ 1311 O PRO A 186 1 0 0 221 53 289 A O ATOM 1312
N ASP A 186A 6 835 18 715 16 417 1 00 20 72 A N ANISOU
1312 N ASP A 186A 2899 2555 1610 28 -240 -8 A N SIGUIJ
1312 N ASP A 186A 1 0 0 221 59 289 A N ATOM 1313 CA
ASP A 186A 6 237 19 998 16 786 1 00 21 18 A C ANISOU
1313 CA ASP A 186A 3476 2730 1801 334 -321 -97 A C
SIGUIJ 1313 CA ASP A 186A 1 0 0 220 79 290 A C ATOM
1314 CB ASP A 186A 5 366 20 539 15 625 1 00 22 27 A C
ANISOU 1314 CB ASP A 186A 3473 2376 2017 -90 -517 40 A
C SIGUIJ 1314 CB ASP A 186A 1 0 0 220 79 290 A C ATOM
1315 CG ASP A 186A 6 156 20 717 14 355 1 00 23 43 A C
ANISOU 1315 CG ASP A 186A 4196 5781 2219 -920 -183 -4
A C SIGUIJ 1315 CG ASP A 186A 1 0 0 220 79 290 A C
ATOM 1316 ODl ASP A 186A 7 288 21 218 14 437 1 00 24
41 A O ANISOU 1316 ODl ASP A 186A 3792 3691 2398 5
-194 -5 A O SIGUIJ 1316 ODl ASP A 186A 1 0 0 221 53
289 A O ATOM 1317 OD2 ASP A 186A 5 653 20 326 13 272 1
00 24 75 A O ANISOU 1317 OD2 ASP A 186A 4673 6813 2176
-1755 -103 11 A O SIGUIJ 1317 OD2 ASP A 186A 1 0 0 221
53 289 A O ATOM 1318 C ASP A 186A 5 451 19 972 18 087
1 00 20 78 A C ANISOU 1318 C ASP A 186A 3914 2229 1960
518 -45 -12 A C SIGUIJ 1318 C ASP A 186A 1 0 0 220 79
290 A C ATOM 1319 O ASP A 186A 4 604 20 805 18 310 1
00 21 16 A O ANISOU 1319 O ASP A 186A 4445 2561 3025
917 499 248 A O SIGUIJ 1319 O ASP A 186A 1 0 0 221 53
289 A O ATOM 1320 N SER A 186B 5 743 18 996 18 957 1
00 19 72 A N ANISOU 1320 N SER A 186B 2709 2092 2003
20 -197 -6 A N SIGUIJ 1320 N SER A 186B 1 0 0 221 59
289 A N ATOM 1321 CA SER A 186B 5 029 18 811 20 224 1
00 19 06 A C ANISOU 1321 CA SER A 186B 2776 2401 2023
-28 -167 9 A C SIGUIJ 1321 CA SER A 186B 1 0 0 220 79
290 A C ATOM 1322 CB SER A 186B 4 333 17 456 20 205 1
00 18 95 A CANISOU 1322 CB SER A 186B 2800 2411 1927
-39 -165 11 A C SIGUIJ 1322 CB SER A 186B 1 O 0 220 7
8 290 A C ATOM 1323 OG SER A 186B 3 828 17 155 21 492
1 00 18 85 A O ANISOU 1323 OG SER A 186B 2384 2464
1874 7 -315 3 0 A O SIGUIJ 1323 OG SER A 186B 1 O 0
221 53 289 A O ATOM 1324 C SER A 186B 5 994 18 854 21
391 1 00 18 39 A C ANISOU 1324 C SER A 186B 2588 1709
1908 5 -14 0 A C SIGUIJ 1324 C SER A 186B 1 O 0 220 7
8 290 A C ATOM 1325 O SER A 186B 7 143 18 478 21 244 1
00 18 48 A O ANISOU 1325 O SER A 186B 2650 2316 1988
202 7 3 A O SIGUIJ 1325 O SER A 186B 1 O 0 221 53 289
A O ATOM 1326 N ALYS A 187 5 507 19 319 22 529 0 50 17
77 A N ANISOU 1326 N ALYS A 187 2220 1630 1851 -45
-152 14 A N SIGUIJ 1326 N ALYS A 187 1 O 0 221 59 289
A N ATOM 1327 N BLYS A 187 5 484 19 331 22 525 0 50 19
96 A N ANISOU 1327 N BLYS A 187 2234 1592 1840 -71
-148 20 A N SIGUIJ 1327 N BLYS A 187 1 O 0 221 59 289
A N ATOM 1328 CA ALYS A 187 6 284 19 355 23 760 0 50
17 2 8 A C ANISOU 1328 CA ALYS A 187 2079 1412 1804
-41 -68 9 A C SIGUIJ 1328 CA ALYS A 187 1 O 0 220 78
290 A C ATOM 1329 CA BLYS A 187 6 185 19 396 23 809 0
50 19 4 7 A C ANISOU 1329 CA BLYS A 187 2711 1446 1981
-143 -407 64 A C SIGUIJ 1329 CA BLYS A 187 1 O 0 220
78 290 A C ATOM 1330 CB ALYS A 187 5 712 20 431 24 683
0 50 18 4 1 A C ANISOU 1330 CB ALYS A 187 2400 1530
1834 140 -77 -15 A C SIGUIJ 1330 CB ALYS A 187 1 0 0
220 78 290 A C ATOM 1331 CB BLYS A 187 5 424 20 327 24
777 0 50 20 60 A C ANISOU 1331 C B BLYS A 187 3766
1779 2431 192 99 11 A C SIGUIJ 1331 CB BLYS A 187 1 0
0 220 78 290 A C ATOM 1332 CG ALYS A 187 5 737 21 819
24 058 0 50 19 76 A C ANISOU 1332 CG ALYS A 187 3743
1555 1933 -99 -559 28 A C SIGUIJ 1332 CG ALYS A 187 1
0 0 220 78 290 A C ATOM 1333 CG BLYS A 187 5 329 21
812 24 398 0 50 21 95 A C ANISOU 1333 CG BLYS A 187
3097 1767 2428 67 -200 -8 A C SIGUIJ 1333 CG BLYS A
187 1 0 0 220 78 290 A C ATOM 1334 CD ALYS A 187 5 202
22 885 25 007 0 50 21 54 A C ANISOU 1334 CD ALYS A 187
6093 1801 2387 382 223 21 A C SIGUIJ 1334 CD ALYS A
187 1 0 0 220 78 290 A C ATOM 1335 CD BLYS A 187 4 571
22 614 25 506 0 50 23 73 A C ANISOU 1335 CD BLYS A 187
5177 3591 2541 1906 -108 -75 A C SIGUIJ 1335 CD BLYS A
187 1 0 0 220 78 290 A C ATOM 1336 CE ALYS A 187 5 691
24 276 24 602 0 50 22 22 A C ANISOU 1336 CE ALYS A 187
9106 2124 2521 -591 519 -45 A C SIGUIJ 1336 CE ALYS A
187 1 0 0 220 78 290 A C ATOM 1337 CE BLYS A 187 4 688
24 148 25 345 0 50 24 41 A C ANISOU 1337 CE BLYS A 187
13777 3655 5721 1369 1007 152 A C SIGUIJ 1337 CE BLYS
A 187 1 0 0 220 7 8 290 A C ATOM 1338 N Z ALYS A 187 5
364 25 307 25 640 0 50 23 4 5 A N ANISOU 1338 NZ ALYS
A 187 14140 2203 3005 -445 1960 -75 A N SIGUIJ 1338 N
Z ALYS A 187 1 0 0 221 5 9 289 A N ATOM 1339 N Z BLYS
A 187 4 207 24 944 26 534 0 50 25 64 A NANISOU 1339 NZ
BLYS A 187 13596 3934 5596 1778 657 131 A N SIGUIJ
1339 NZ BLYS A 187 1 0 0 221 59 289 A N ATOM 1340 C
ALYS A 187 6.360 18.024 24.520 0.50 16.33 A C ANISOU
1340 C ALYS A 187 1924 1408 1780 -22 1 0 A C SIGUIJ
1340 C ALYS A 187 1 0 0 220 78 290 A C ATOM 1341 C
BLYS A 187 6.353 18.034 24.512 0.50 18.52 A C ANISOU
1341 C BLYS A 187 1939 1424 1764 -37 -3 1 A C SIGUIJ
1341 C BLYS A 187 1 0 0 220 78 290 A C ATOM 1342 O
ALYS A 187 7.132 17.917 25.480 0.50 16.34 A O ANISOU
1342 O ALYS A 187 1933 1749 1779 5 -3 0 A O SIGUIJ
1342 O ALYS A 187 1 0 0 221 53 289 A O ATOM 1343 O
BLYS A 187 7.177 17.917 25.426 0.50 18.53 A O 



ANISOU 1343 O BLYS A 187 1942 1736 1762 0 -4 0 A O
SIGUIJ 1343 O BLYS A 187 1 0 0 221 53 289 A O ATOM
1344 N LYS A 188 5.557 17.033 24.125 1.00 14.96 A N
ANISOU 1344 N LYS A 188 1853 1363 1774 29 3 1 A N
SIGUIJ 1344 N LYS A 188 1 0 0 221 59 289 A N ATOM 1345
CA LYS A 188 5.442 15.771 24.874 1.00 14.02 A C ANISOU
1345 CA LYS A 188 1589 1366 1791 10 -67 4 A C SIGUIJ
1345 CA LYS A 188 1 0 0 220 78 290 A C ATOM 1346 CB
LYS A 188 4.549 14.803 24.081 1.00 14.14 A C ANISOU
1346 CB LYS A 188 1573 1402 1780 -10 -36 0 A C SIGUIJ
1346 CB LYS A 188 1 0 0 220 78 290 A C ATOM 1347 CG
LYS A 188 3.093 15.262 24.107 1.00 14.83 A C ANISOU
1347 CG LYS A 188 1593 1677 1895 69 -48 19 A C SIGUIJ
1347 CG LYS A 188 1 0 0 220 78 290 A C ATOM 1348 CD
LYS A 188 2.268 14.487 23.118 1.00 16.07 A C ANISOU
1348 CD LYS A 188 1835 1920 2045 -56 162 -51 A C
SIGUIJ 1348 CD LYS A 188 1 0 0 220 78 290 A C ATOM
1349 CE LYS A 188 0.771 14.891 23.168 1.00 16.84 A C
ANISOU 1349 CE LYS A 188 1864 2302 2691 47 123 10 A C
SIGUIJ 1349 CE LYS A 188 1 0 0 220 78 290 A C ATOM
1350 NZ LYS A 188 0.149 14.611 24.457 1.00 18.97 A N
ANISOU 1350 NZ LYS A 188 2285 2681 2766 -116 36 9 A N
SIGUIJ 1350 NZ LYS A 188 1 0 0 221 59 289 A N ATOM
1351 C LYS A 188 6.825 15.159 25.109 1.00 13.21 A C
ANISOU 1351 C LYS A 188 1592 1396 1314 28 3 0 A C
SIGUIJ 1351 C LYS A 188 1 0 0 220 77 290 A C ATOM 1352
O LYS A 188 7.611 14.950 24.182 1.00 12.89 A O ANISOU
1352 O LYS A 188 1598 1827 1295 135 -25 -1 A O SIGUIJ
1352 O LYS A 188 1 0 0 221 53 289 A O ATOM 1353 N ASN
A 189 7.106 14.821 26.360 1.00 12.05 A N ANISOU 1353 N
ASN A 189 1493 1287 1305 -33 15 -2 A N SIGUIJ 1353 N
ASN A 189 1 0 0 221 59 289 A N ATOM 1354 CA ASN A 189
8.442 14.336 26.726 1.00 11.64 A C ANISOU 1354 CA ASN
A 189 1506 1290 1360 -27 -13 2 A C SIGUIJ 1354 CA ASN
A 189 1 0 0 220 77 290 A C ATOM 1355 CB ASN A 189
9.451 15.474 26.529 1.00 11.73 A C ANISOU 1355 CB ASN
A 189 1504 1272 1391 -11 -9 1 A C SIGUIJ 1355 CB ASN A
189 1 0 0 220 77 290 A C ATOM 1356 CG ASN A 189 10.808
15.004 26.122 1.00 12.45 A CANISOU 1356 CG ASN A 189
1520 1412 1302 30 -41 -8 A C SIGUIJ 1356 CG ASN A 189
1 0 0 220 77 290 A C ATOM 1357 ODl ASN A 189 11.230
13.842 26.358 1.00 11.93 A O ANISOU 1357 ODl ASN A 189
1572 1450 1292 100 121 51 A O SIGUIJ 1357 ODl ASN A
189 1 0 0 221 53 289 A O ATOM 1358 ND2 ASN A 189
11.548 15.934 25.501 1.00 13 .28 A N ANISOU 1358 ND2
ASN A 189 1956 1491 1618 -105 270 -58 A N SIGUIJ 1358
ND2 ASN A 189 1 0 0 221 59 289 A N ATOM 1359 C ASN A
189 8.442 13.848 28.184 1.00 11.46 A C ANISOU 1359 C
ASN A 189 1489 1279 1365 57 8 3 A C SIGUIJ 1359 C ASN
A 189 1 0 0 220 77 290 A C ATOM 1360 O ASN A 189 7.460
14.017 28.885 1.00 11.18 A O ANISOU 1360 O ASN A 189
1475 1295 1383 83 3 2 A O SIGUIJ 1360 O ASN A 189 1 0
0 221 53 289 A O ATOM 1361 N ALA A 190 9.588 13.320
28.631 1.00 11.38 A N ANISOU 1361 N ALA A 190 1480
1239 1397 41 -4 -1 A N SIGUIJ 1361 N ALA A 190 1 0 0
221 59 289 A N ATOM 1362 CA ALA A 190 9.839 13.028
30.026 1.00 11.34 A C ANISOU 1362 CA ALA A 190 1428
1218 1403 114 4 6 A C SIGUIJ 1362 CA ALA A 190 1 0 0
220 77 290 A C ATOM 1363 CB ALA A 190 10.695 11.762
30.129 1.00 11.42 A C ANISOU 1363 CB ALA A 190 1576
1290 1506 220 6 7 A C SIGUIJ 1363 CB ALA A 190 1 0 0
220 77 290 A C ATOM 1364 C ALA A 190 10.590 14.233
30.624 1.00 11.69 A C ANISOU 1364 C ALA A 190 1447
1216 1552 114 -8 4 A C SIGUIJ 1364 C ALA A 190 1 0 0
220 77 290 A C ATOM 1365 O ALA A 190 11.000 15.193
29.874 1.00 12.39 A O ANISOU 1365 O ALA A 190 1837
1276 1616 5 44 2 A O SIGUIJ 1365 O ALA A 190 1 0 0 221
53 289 A O ATOM 1366 N CYS A 191 10.750 14.233 31.946
1.00 11.81 A N ANISOU 1366 N CYS A 191 1490 1103 1564
9 2 0 A N SIGUIJ 1366 N CYS A 191 1 0 0 221 59 289 A N
ATOM 1367 CA CYS A 191 11.495 15.320 32.611 1.00 11.91
A C ANISOU 1367 CA CYS A 191 1544 1111 1703 -2 -39 -5
A C SIGUIJ 1367 CA CYS A 191 1 0 0 220 77 290 A C ATOM
1368 C CYS A 191 12.036 14.793 33.944 1.00 11.80 A C
ANISOU 1368 C CYS A 191 1214 1167 1666 0 100 4 A C
SIGUIJ 1368 C CYS A 191 1 0 0 220 77 290 A C ATOM 1369
O CYS A 191 12.040 13.570 34.192 1.00 11.71 A O ANISOU
1369 O CYS A 191 1357 1171 1607 -38 -73 0 A O SIGUIJ
1369 O CYS A 191 1 0 0 221 53 289 A O ATOM 1370 CB CYS
A 191 10.575 16.562 32.752 1.00 12.54 A C ANISOU 1370
CB CYS A 191 1730 1191 2157 120 41 -2 A C SIGUIJ 1370
CB CYS A 191 1 0 0 220 77 290 A C ATOM 1371 SG CYS A
191 11.386 18.128 33.252 1.00 13.85 A S ANISOU 1371 SG
CYS A 191 1970 1270 1902 -56 194 24 A S SIGUIJ 1371 SG
CYS A 191 1 0 0 221 48 289 A S ATOM 1372 N AASN A 192
12.570 15.687 34.798 0.50 11.82 A N ANISOU 1372 N AASN
A 192 1408 1193 1734 -56 26 1 A N SIGUIJ 1372 N AASN A
192 1 0 0 221 59 289 A N ATOM 1373 N BASN A 192 12.568
15.696 34.795 0.50 14.01 A NANISOU 1373 N BASN A 192
1391 1189 1728 -42 28 -1 A N SIGUIJ 1373 N BASN A 192
1 O 0 221 59 289 A N ATOM 1374 CA AASN A 192 13 201 15
266 36 067 0 50 12 62 A C ANISOU 1374 CA AASN A 192
1420 1257 1736 20 48 5 A C SIGUIJ 1374 CA AASN A 192 1
O 0 220 77 290 A C ATOM 1375 CA BASN A 192 13 225 15
299 36 063 0 50 14 81 A C ANISOU 1375 CA BASN A 192
1374 1279 1725 12 59 5 A C SIGUIJ 1375 CA BASN A 192 1
O 0 220 77 290 A C ATOM 1376 CB AASN A 192 13 672 16
443 36 931 0 50 15 37 A C ANISOU 1376 CB AASN A 192
2253 1352 1788 -236 -36 13 A C SIGUIJ 1376 CB AASN A
192 1 O 0 220 77 290 A C ATOM 1377 CB BASN A 192 13
644 16 494 36 969 0 50 17 56 A C ANISOU 1377 CB BASN A
192 6809 1617 1888 -1290 736 178 A C SIGUIJ 1377 CB
BASN A 192 1 O 0 220 77 290 A C ATOM 1378 CG AASN A
192 14 769 17 215 36 280 0 50 17 74 A C ANISOU 1378 CG
AASN A 192 2339 1369 1933 -271 65 -28 A C SIGUIJ 1378
CG AASN A 192 1 O 0 220 77 290 A C ATOM 1379 CG BASN A
192 13 934 17 777 36 193 0 50 19 93 A C ANISOU 1379 CG
BASN A 192 3989 1283 1874 -239 -50 5 A C SIGUIJ 1379
CG BASN A 192 1 O 0 220 77 290 A C ATOM 1380 ODlAASN A
192 14 522 18 106 35 442 0 50 19 81 A O ANISOU 1380
ODlAASN A 192 3003 1423 2051 -256 -107 24 A O SIGUIJ
1380 ODlAASN A 192 1 O 0 221 53 289 A O ATOM 1381
ODlBASN A 192 15 078 18 232 36 121 0 50 22 00 A O
ANISOU 1381 ODlBASN A 192 4514 4570 2567 -1549 5 -5 A
O SIGUIJ 1381 ODlBASN A 192 1 O 0 221 53 289 A O ATOM
1382 ND2AASN A 192 16 007 16 879 36 631 0 50 19 13 A N
ANISOU 1382 ND2AASN A 192 2368 1614 2078 -206 19 -9 A
N SIGUIJ 1382 ND2AASN A 192 1 O 0 221 59 289 A N ATOM
1383 ND2BASN A 192 12 905 18 355 35 601 0 50 21 32 A N
ANISOU 1383 ND2BASN A 192 4270 1309 2842 -265 -567 76
A N SIGUIJ 1383 ND2BASN A 192 1 0 0 221 59 289 A N
ATOM 1384 C AASN A 192 12 264 14 462 36 903 0 50 11 77
A C ANISOU 1384 C AASN A 192 1267 1262 1531 -1 -132 5
A C SIGUIJ 1384 C AASN A 192 1 0 0 220 77 290 A C ATOM
1385 C BASN A 192 12 277 14 470 36 887 0 50 13 96 A C
ANISOU 1385 C BASN A 192 1223 1263 1484 -7 -135 -8 A C
SIGUIJ 1385 C BASN A 192 1 0 0 220 77 290 A C ATOM
1386 O AASN A 192 11 125 14 863 37 169 0 50 12 07 A O
ANISOU 1386 O AASN A 192 1291 1266 1846 0 -49 0 A O
SIGUIJ 1386 O AASN A 192 1 0 0 221 53 289 A O ATOM
1387 O BASN A 192 11 130 14 866 37 118 0 50 14 26 A O
ANISOU 1387 O BASN A 192 1248 1266 1997 1 -23 1 A O
SIGUIJ 1387 O BASN A 192 1 0 0 221 53 289 A O ATOM
1388 N GLY A 193 12 808 13 370 37 406 1 00 10 39 A N
ANISOU 1388 N GLY A 193 1144 1264 1345 17 6 -1 A N
SIGUIJ 1388 N GLY A 193 1 0 0 221 59 289 A N ATOM 1389
CA GLY A 193 12 005 12 434 38 185 1 00 10 12 A C
ANISOU 1389 CA GLY A 193 1149 1288 1295 -17 -30 -4 A C
SIGUIJ 1389 CA GLY A 193 1 0 0 220 77 290 A C ATOM
1390 C GLY A 193 11 536 11 260 37 368 1 00 9 29 A
CANISOU 1390 C GLY A 193 966 1257 1264 63 -38 8 A C
SIGUIJ 1390 C GLY A 193 1 O 0 220 76 290 A C ATOM 1391
O GLY A 193 11 109 10 228 37 949 1 00 10 02 A O ANISOU
1391 O GLY A 193 1252 1299 1302 -7 1 0 A O SIGUIJ 1391
O GLY A 193 1 O 0 221 53 289 A O ATOM 1392 N ASP A 194
11 609 11 355 36 050 1 00 8 82 A N ANISOU 1392 N ASP A
194 1051 990 1255 2 -37 -1 A N SIGUIJ 1392 N ASP A 194
1 O 0 221 59 289 A N ATOM 1393 CA ASP A 194 11 158 10
267 35 167 1 00 9 00 A C ANISOU 1393 CA ASP A 194 1094
992 1236 -24 -6 0 A C SIGUIJ 1393 CA ASP A 194 1 O 0
220 76 290 A C ATOM 1394 CB ASP A 194 10 554 10 842 33
894 1 00 9 29 A C ANISOU 1394 CB ASP A 194 1159 1027
1245 22 -6 0 A C SIGUIJ 1394 CB ASP A 194 1 O 0 220 76
290 A C ATOM 1395 CG ASP A 194 9 250 11 547 34 130 1
00 9 46 A C ANISOU 1395 CG ASP A 194 1171 1042 1269 32
-1 0 A C SIGUIJ 1395 CG ASP A 194 1 O 0 220 76 290 A C
ATOM 1396 ODl ASP A 194 8 417 11 087 34 969 1 00 9 59
A O ANISOU 1396 ODl ASP A 194 1226 1150 1278 -16 4 0 A
O SIGUIJ 1396 ODl ASP A 194 1 O 0 221 53 289 A O ATOM
1397 OD2 ASP A 194 8 990 12 566 33 432 1 00 10 06 A O
ANISOU 1397 OD2 ASP A 194 1204 1058 1309 52 -5 1 A O
SIGUIJ 1397 OD2 ASP A 194 1 O 0 221 53 289 A O ATOM
1398 C ASP A 194 12 265 9 291 34 827 1 00 8 95 A C
ANISOU 1398 C ASP A 194 1115 1025 1181 2 0 0 A C
SIGUIJ 1398 C ASP A 194 1 O 0 220 76 290 A C ATOM 1399
O ASP A 194 11 930 8 200 34 314 1 00 9 47 A O ANISOU
1399 O ASP A 194 1291 1042 1204 -33 -10 2 A O SIGUIJ
1399 O ASP A 194 1 O 0 221 52 289 A O ATOM 1400 N SER
A 195 13 524 9 644 35 045 1 00 8 61 A N ANISOU 1400 N
SER A 195 1112 1039 1117 1 0 0 A N SIGUIJ 1400 N SER A
195 1 O 0 221 59 289 A N ATOM 1401 CA SER A 195 14 636
8 728 34 715 1 00 9 06 A C ANISOU 1401 CA SER A 195
1108 1034 1200 -7 15 0 A C SIGUIJ 1401 CA SER A 195 1
O 0 220 76 290 A C ATOM 1402 CB SER A 195 15 932 9 226
35 339 1 00 9 26 A C ANISOU 1402 CB SER A 195 1129
1029 1310 -11 -23 1 A C SIGUIJ 1402 CB SER A 195 1 O 0
220 76 290 A C ATOM 1403 OG SER A 195 16 952 8 239 35
258 1 00 10 77 A O ANISOU 1403 OG SER A 195 1251 1131
1836 94 34 5 A O SIGUIJ 1403 OG SER A 195 1 O 0 221 52
289 A O ATOM 1404 C SER A 195 14 390 7 331 35 236 1 00
8 79 A C ANISOU 1404 C SER A 195 1093 1037 1135 5 -1 0
A C SIGUIJ 1404 C SER A 195 1 O 0 220 76 290 A C ATOM
1405 O SER A 195 13 928 7 140 36 359 1 00 8 77 A O
ANISOU 1405 O SER A 195 1141 1165 1125 0 0 0 A O
SIGUIJ 1405 O SER A 195 1 O 0 221 52 289 A O ATOM 1406
N GLY A 196 14 731 6 344 34 397 1 00 8 96 A N ANISOU
1406 N GLY A 196 1083 1037 1172 8 3 0 A N SIGUIJ 1406
N GLY A 196 1 O 0 221 59 289 A N ATOM 1407 CA GLY A
196 14 603 4 955 34 824 1 00 9 79 A CANISOU 1407 CA
GLY A 196 1346 1045 1251 -26 5 -1 A C SIGUIJ 1407 CA
GLY A 196 1 0 0 220 76 290 A C ATOM 1408 C GLY A 196
13 268 4 335 34 559 1 00 10 15 A C ANISOU 1408 C GLY A
196 1357 1133 1279 -59 3 -2 A C SIGUIJ 1408 C GLY A
196 1 0 0 220 76 290 A C ATOM 1409 O GLY A 196 13 122
3 077 34 625 1 00 11 37 A O ANISOU 1409 O GLY A 196
1574 1138 1455 -86 12 -5 A O SIGUIJ 1409 O GLY A 196 1
0 0 221 52 289 A O ATOM 1410 N GLY A 197 12 270 5 174
34 293 1 00 10 34 A N ANISOU 1410 N GLY A 197 1390
1225 1252 3 0 0 A N SIGUIJ 1410 N GLY A 197 1 0 0 221
59 289 A N ATOM 1411 CA GLY A 197 10 950 4 639 34 022
1 00 10 70 A C ANISOU 1411 CA GLY A 197 1399 1258 1271
-14 -5 1 A C SIGUIJ 1411 CA GLY A 197 1 0 0 220 76 290
A C ATOM 1412 C GLY A 197 10 775 4 179 32 572 1 00 10
49 A C ANISOU 1412 C GLY A 197 1284 1160 1264 32 0 0 A
C SIGUIJ 1412 C GLY A 197 1 0 0 220 76 290 A C ATOM
1413 O GLY A 197 11 628 4 364 31 687 1 00 10 72 A O
ANISOU 1413 O GLY A 197 1301 1386 1252 -6 3 0 A O
SIGUIJ 1413 O GLY A 197 1 0 0 221 52 289 A O ATOM 1414
N PRO A 198 9 659 3 487 32 333 1 00 10 32 A N ANISOU
1414 N PRO A 198 1299 1211 1147 -4 22 A N SIGUIJ 1414
N PRO A 198 1 0 0 221 59 289 A N ATOM 1415 CD PRO A
198 8 577 3 242 33 332 1 00 10 54 A C 



ANISOU 1415 CD PRO A 198 1332 1247 1182 2 56 1 A C
SIGUIJ 1415 CD PRO A 198 1 0 0 220 76 290 A C ATOM
1416 CA PRO A 198 9 493 2 681 31 115 1 00 10 29 A C
ANISOU 1416 CA PRO A 198 1438 1205 1158 36 -19 -3 A C
SIGUIJ 1416 CA PRO A 198 1 0 0 220 76 290 A C ATOM
1417 CB PRO A 198 8 462 1 655 31 568 1 00 10 41 A C
ANISOU 1417 CB PRO A 198 1537 1278 1330 -35 48 - / A C
SIGUIJ 1417 CB PRO A 198 1 0 0 220 76 290 A C ATOM
1418 CG PRO A 198 7 644 2 375 32 586 1 00 11 03 A C
ANISOU 1418 CG PRO A 198 1439 1279 1276 -34 -28 6 A C
SIGUIJ 1418 CG PRO A 198 1 0 0 220 76 290 A C ATOM
1419 C PRO A 198 8 957 3 456 29 895 1 00 10 64 A C
ANISOU 1419 C PRO A 198 1350 1170 1163 -39 -14 i A C
SIGUIJ 1419 C PRO A 198 1 0 0 220 76 290 A C ATOM 1420
O PRO A 198 8 036 4 276 30 000 1 00 11 03 A O ANISOU
1420 O PRO A 198 1485 1332 1335 93 -2 -1 A O SIGUIJ
1420 O PRO A 198 1 0 0 221 52 289 A O ATOM 1421 N LEU
A 199 9 511 3 089 28 732 1 00 10 69 A N ANISOU 1421 N
LEU A 199 1373 1162 1185 -100 27 -12 A N SIGUIJ 1421 N
LEU A 199 1 0 0 221 59 289 A N ATOM 1422 CA LEU A 199
8 960 3 416 27 418 1 00 10 99 A C ANISOU 1422 CA LEU A
199 1462 1258 1196 -28 12 -1 A C SIGUIJ 1422 CA LEU A
199 1 0 0 220 76 290 A C ATOM 1423 CB LEU A 199 10 064
4 001 26 536 1 00 11 16 A C ANISOU 1423 CB LEU A 199
1531 1357 1204 -105 38 -15 A C SIGUIJ 1423 CB LEU A
199 1 0 0 220 76 290 A C ATOM 1424 CG LEU A 199 9 679
4 334 25 092 1 00 11 53 A CANISOU 1424 CG LEU A 199
1678 1387 1215 -188 -4 2 A C SIGUIJ 1424 CG LEU A 199
1 0 0 220 76 290 A C ATOM 1425 CDl LEU A 199 8.681 5
.517 25 .023 1 .00 12 .70 A C ANISOU 1425 CDl LEU A
199 1922 1558 2204 14 -71 6 A C SIGUIJ 1425 CDl LEU A
199 1 0 0 220 76 290 A C ATOM 1426 CD2 LEU A 199
10.953 4 .704 24 .328 1 .00 12 .64 A C ANISOU 1426 CD2
LEU A 199 1876 3221 1286 -740 46 -32 A C SIGUIJ 1426
CD2 LEU A 199 1 0 0 220 75 290 A C ATOM 1427 C LEU A
199 8.489 2 .055 26 .870 1 .00 11 .49 A C ANISOU 1427
C LEU A 199 1340 1248 1270 14 8 1 A C SIGUIJ 1427 C
LEU A 199 1 0 0 220 75 290 A C ATOM 1428 O LEU A 199
9.287 1 .147 26 .665 1 .00 11 .40 A O ANISOU 1428 O
LEU A 199 1339 1245 1380 3 -3 0 A O SIGUIJ 1428 O LEU
A 199 1 0 0 221 52 289 A O ATOM 1429 N AVAL A 200
7.185 1 .905 26 .707 0 .50 11 .93 A N ANISOU 1429 N
AVAL A 200 1338 1137 1409 16 " 0 A N SIGUIJ 1429 N
AVAL A 200 1 0 0 221 59 289 A N ATOM 1430 N BVAL A 200
7.186 1 .915 26 .680 0 .50 14 .12 A N ANISOU 1430 N
BVAL A 200 1344 1287 1383 6 0 0 A N SIGUIJ 1430 N BVAL
A 200 1 0 0 221 59 289 A N ATOM 1431 CA AVAL A 200
6.624 0 .630 26 .281 0 .50 13 .23 A C ANISOU 1431 CA
AVAL A 200 1574 1180 1391 -88 -36 12 A C SIGUIJ 1431
CA AVAL A 200 1 0 0 220 75 290 A C ATOM 1432 CA BVAL A
200 6.581 0 .639 26 .300 0 .50 15 .42 A C ANISOU 1432
CA BVAL A 200 1642 1338 1400 -117 -56 23 A C SIGUIJ
1432 CA BVAL A 200 1 0 0 220 75 290 A C ATOM 1433 CB
AVAL A 200 5.606 0 .099 27 .295 0 .50 13 .34 A C
ANISOU 1433 CB AVAL A 200 1672 1757 1391 -334 -62 70 A
C SIGUIJ 1433 CB AVAL A 200 1 0 0 220 75 290 A C ATOM
1434 CB BVAL A 200 5.488 0 .249 27 .312 0 .50 15 .53 A
C ANISOU 1434 CB BVAL A 200 1838 1626 1527 -304 82 -66
A C SIGUIJ 1434 CB BVAL A 200 1 0 0 220 75 290 A C
ATOM 1435 CGlAVAL A 200 6.292 -0 .162 28 .632 0 .50 13
.55 A C ANISOU 1435 CGlAVAL A 200 1665 2286 1342 11 5
0 A C SIGUIJ 1435 CGlAVAL A 200 1 0 0 220 75 290 A C
ATOM 1436 CGlBVAL A 200 4.723 -1 .017 26 .843 0 .50 15
.74 A C ANISOU 1436 CGlBVAL A 200 1410 1412 1576 0 -6
0 A C SIGUIJ 1436 CGlBVAL A 200 1 0 0 220 75 290 A C
ATOM 1437 CG2AVAL A 200 4.463 1 .047 27 .461 0 .50 14
.98 A C ANISOU 1437 CG2AVAL A 200 1941 2131 2307 -33
27 3 A C SIGUIJ 1437 CG2AVAL A 200 1 0 0 220 75 290 A
C ATOM 1438 CG2BVAL A 200 6.135 -0 .022 28 .679 0 .50
17 .17 A C ANISOU 1438 CG2BVAL A 200 2144 2640 1587
-35 -16 0 A C SIGUIJ 1438 CG2BVAL A 200 1 0 0 220 75
290 A C ATOM 1439 C AVAL A 200 5.981 0 .752 24 .908 0
.50 14 .07 A C ANISOU 1439 C AVAL A 200 1498 1485 1367
0 3 0 A C SIGUIJ 1439 C AVAL A 200 1 0 0 220 75 290 A
C ATOM 1440 C BVAL A 200 5.987 0 .762 24 .897 0 .50 16
.26 A C ANISOU 1440 C BVAL A 200 1490 1495 1371 0 0 0
A C SIGUIJ 1440 C BVAL A 200 1 0 0 220 75 290 A C ATOM
1441 O AVAL A 200 5.305 1 .741 24 .594 0 .50 13 .73 A
0ANISOU 1441 O AVAL A 200 1646 1522 1422 72 -118 -42 A
O SIGUIJ 1441 O AVAL A 200 1 0 0 221 52 289 A O ATOM
1442 O BVAL A 200 5 352 1 768 24 551 0 50 15 92 A O
ANISOU 1442 O BVAL A 200 2287 1656 1640 355 -485 -204
A O SIGUIJ 1442 O BVAL A 200 1 0 0 221 52 289 A O ATOM
1443 N CYS A 201 6 224 -0 256 24 071 0 50 15 72 A N
ANISOU 1443 N CYS A 201 1271 1472 1352 -39 -2 -1 A N
SIGUIJ 1443 N CYS A 201 1 0 0 221 59 289 A N ATOM 1444
CA CYS A 201 5 658 -0 276 22 719 1 00 17 44 A C ANISOU
1444 CA CYS A 201 2518 2148 1573 12 -528 -6 A C SIGUIJ
1444 CA CYS A 201 1 0 0 220 75 290 A C ATOM 1445 C CYS
A 201 5 110 -1 671 22 498 1 00 18 94 A C ANISOU 1445 C
CYS A 201 2602 2150 2126 10 -638 -32 A C SIGUIJ 1445 C
CYS A 201 1 0 0 220 75 290 A C ATOM 1446 O CYS A 201 5
813 -2 658 22 695 1 00 19 18 A O ANISOU 1446 O CYS A
201 4095 2583 2869 839 -1856 -746 A O SIGUIJ 1446 O
CYS A 201 1 0 0 221 52 289 A O ATOM 1447 CB CYS A 201
6 748 -0 005 21 674 1 00 17 59 A C ANISOU 1447 CB CYS
A 201 3256 3970 2261 -353 139 22 A C SIGUIJ 1447 CB
CYS A 201 1 0 0 220 75 290 A C ATOM 1448 SG CYS A 201
7 974 1 255 22 085 1 00 17 50 A S ANISOU 1448 SG CYS A
201 2224 2944 1746 673 162 133 A S SIGUIJ 1448 SG CYS
A 201 1 0 0 221 48 289 A S ATOM 1449 N ARG A 202 3 867
-1 771 22 056 1 00 20 47 A N ANISOU 1449 N ARG A 202
2697 3430 2998 -9 -918 -237 A N SIGUIJ 1449 N ARG A
202 1 0 0 221 59 289 A N ATOM 1450 CA ARG A 202 3 429
-3 048 21 476 1 00 21 98 A C ANISOU 1450 CA ARG A 202
3505 3546 2423 -510 -422 -111 A C SIGUIJ 1450 CA ARG A
202 1 0 0 220 75 290 A C ATOM 1451 CB ARG A 202 4 356
-3 484 20 322 1 00 23 51 A C ANISOU 1451 CB ARG A 202
4708 4464 3162 -225 458 -188 A C SIGUIJ 1451 CB ARG A
202 1 0 0 220 75 290 A C ATOM 1452 CG ARG A 202 4 054
-2 872 18 967 1 00 25 72 A C ANISOU 1452 CG ARG A 202
6650 4820 3356 -316 -15 2 A C SIGUIJ 1452 CG ARG A 202
1 0 0 220 75 290 A C ATOM 1453 CD ARG A 202 4 130 -3
981 17 913 1 00 27 39 A C ANISOU 1453 CD ARG A 202
15836 5050 3417 1325 -1073 -124 A C SIGUIJ 1453 CD ARG
A 202 1 0 0 220 75 290 A C ATOM 1454 NE ARG A 202 3
147 -5 039 18 198 1 00 28 89 A N ANISOU 1454 NE ARG A
202 19882 7865 11675 -1772 1472 -268 A N SIGUIJ 1454
NE ARG A 202 1 0 0 221 59 289 A N ATOM 1455 CZ ARG A
202 3 241 -6 309 17 802 1 00 29 52 A C ANISOU 1455 CZ
ARG A 202 13635 7753 10102 -1680 -267 98 A C SIGUIJ
1455 CZ ARG A 202 1 0 0 220 75 290 A C ATOM 1456 NHl
ARG A 202 4 279 -6 722 17 087 1 00 30 11 A N ANISOU
1456 NHl ARG A 202 14569 12497 10591 146 30 2 A N
SIGUIJ 1456 NHl ARG A 202 1 0 0 221 59 289 A N ATOM
1457 NH2 ARG A 202 2 286 -7 177 18 134 1 00 30 19 A N
ANISOU 1457 NH2 ARG A 202 14220 8203 10911 -2155 176
-83 A N SIGUIJ 1457 NH2 ARG A 202 1 0 0 221 59 289 A N
ATOM 1458 C ARG A 202 3 527 -4 078 22 596 1 00 21 91 A
CANISOU 1458 C ARG A 202 3709 3701 2523 -1 22 -1 A C
SIGUIJ 1458 C ARG A 202 1 0 0 220 75 290 A C ATOM 1459
O ARG A 202 3 .882 -5. 252 22. 360 1 .00 22. 61 A O
ANISOU 1459 O ARG A 202 4400 3923 2787 459 -1263 -433
A O SIGUIJ 1459 O ARG A 202 1 0 0 221 52 289 A O ATOM
1460 N GLY A 207 3 .247 -3. 629 23. 816 1 .00 21. 43 A
N ANISOU 1460 N GLY A 207 2943 3658 2516 -77 -115 -13
A N SIGUIJ 1460 N GLY A 207 1 0 0 221 59 289 A N ATOM
1461 CA GLY A 207 3 .230 -4. 550 24. 940 1 .00 20. 55
A C ANISOU 1461 CA GLY A 207 2370 3677 2563 54 17 4 A
C SIGUIJ 1461 CA GLY A 207 1 0 0 220 75 290 A C ATOM
1462 C GLY A 207 4 .528 -4. 917 25. 648 1 .00 19. 61 A
C ANISOU 1462 C GLY A 207 2269 2796 2561 -214 25 13 A
C SIGUIJ 1462 C GLY A 207 1 0 0 220 74 290 A C ATOM
1463 O GLY A 207 4 .524 -5. 662 26. 630 1 .00 20. 31 A
O ANISOU 1463 O GLY A 207 3111 2799 2580 -291 1 0 6 A
O SIGUIJ 1463 O GLY A 207 1 0 0 221 52 289 A O ATOM
1464 N THR A 208 5 .648 -4. 397 25. 155 1 .00 18. 38 A
N ANISOU 1464 N THR A 208 2147 2379 2325 -38 -69 -12 A
N SIGUIJ 1464 N THR A 208 1 0 0 221 59 289 A N ATOM
1465 CA THR A 208 6 .940 -4. 764 25. 704 1 .00 17. 05
A C ANISOU 1465 CA THR A 208 2120 1671 2223 -212 -84
107 A C SIGUIJ 1465 CA THR A 208 1 0 0 220 74 290 A C
ATOM 1466 CB THR A 208 7 .852 -5. 662 24. 730 1 .00
17. 59 A C ANISOU 1466 CB THR A 208 2326 1668 2241
-148 21 -19 A C SIGUIJ 1466 CB THR A 208 1 0 0 220 74
290 A C ATOM 1467 OGl THR A 208 8 .404 -4. 889 23. 624
1 .00 18. 78 A O ANISOU 1467 OGl THR A 208 2979 2205
2256 -732 -64 49 A O SIGUIJ 1467 OGl THR A 208 1 0 0
221 52 289 A O ATOM 1468 CG2 THR A 208 7 .041 -6. 852
24. 228 1 .00 18. 33 A C ANISOU 1468 CG2 THR A 208
3837 2352 2244 -1168 -3 2 A C SIGUIJ 1468 CG2 THR A
208 1 0 0 220 74 290 A C ATOM 1469 C THR A 208 7 .712
-3. 509 26. 076 1 .00 15. 64 A C ANISOU 1469 C THR A
208 1738 1537 1589 -31 37 -6 A C SIGUIJ 1469 C THR A
208 1 0 0 220 74 290 A C ATOM 1470 O THR A 208 7 .567
-2. 413 25. 438 1 .00 15. 24 A O ANISOU 1470 O THR A
208 1892 1544 1644 -30 -22 2 A O SIGUIJ 1470 O THR A
208 1 0 0 221 52 289 A O ATOM 1471 N LEU A 209 8 .579
-3. 704 27. 046 1 .00 14 .47 A N ANISOU 1471 N LEU A
209 1766 1283 1616 -84 -5 2 A N SIGUIJ 1471 N LEU A
209 1 0 0 221 59 289 A N ATOM 1472 CA LEU A 209 9 .498
-2. 670 27. 440 1 .00 13. 39 A C ANISOU 1472 CA LEU A
209 1771 1353 1409 -147 84 -29 A C SIGUIJ 1472 CA LEU
A 209 1 0 0 220 74 290 A C ATOM 1473 CB LEU A 209 10.
155 -3. 066 28. 776 1 .00 13. 02 A C ANISOU 1473 CB
LEU A 209 1714 1258 1427 -240 60 -34 A C SIGUIJ 1473
CB LEU A 209 1 0 0 220 74 290 A C ATOM 1474 CG LEU A
209 11. 113 -1. 980 29. 356 1 .00 12 .58 A C ANISOU
1474 CG LEU A 209 1662 1214 1564 -188 7 -7 A C SIGUIJ
1474 CG LEU A 209 1 0 0 220 74 290 A C ATOM 1475 CDl
LEU A 209 10. 365 -0. 768 29. 797 1 .00 13. 15 A
CANISOU 1475 CDl LEU A 209 1871 1300 1615 -55 -1 0 A C
SIGUIJ 1475 CDl LEU A 209 1 0 0 220 74 290 A C ATOM
1476 CD2 LEU A 209 11.874 -2.570 30. 495 1.00 13.63 A
C ANISOU 1476 CD2 LEU A 209 1888 1584 1588 67 -12 -3 A
C SIGUIJ 1476 CD2 LEU A 209 1 0 0 220 74 290 A C ATOM
1477 C LEU A 209 10.546 -2.453 26. 352 1.00 13 .39 A C
ANISOU 1477 C LEU A 209 1684 1215 1320 -96 -3 1 A C
SIGUIJ 1477 C LEU A 209 1 0 0 220 74 290 A C ATOM 1478
O LEU A 209 11.313 -3.377 26. 034 1.00 14.33 A O
ANISOU 1478 O LEU A 209 2821 1643 2129 572 764 342 A O
SIGUIJ 1478 O LEU A 209 1 0 0 221 52 289 A O ATOM 1479
N GLN A 210 10.630 -1.241 25. 805 1.00 11.99 A N
ANISOU 1479 N GLN A 210 1456 1205 1300 -81 -2 1 A N
SIGUIJ 1479 N GLN A 210 1 0 0 221 58 289 A N ATOM 1480
CA GLN A 210 11.629 -0.966 24. 792 1.00 11.62 A C
ANISOU 1480 CA GLN A 210 1468 1260 1294 -94 4 -2 A C
SIGUIJ 1480 CA GLN A 210 1 0 0 220 74 290 A C ATOM
1481 CB GLN A 210 10.930 -0.471 23. 528 1.00 11.73 A C
ANISOU 1481 CB GLN A 210 1575 1458 1287 36 2 0 A C
SIGUIJ 1481 CB GLN A 210 1 0 0 220 74 290 A C ATOM
1482 CG GLN A 210 10.167 -1.576 22. 767 1.00 11.87 A C
ANISOU 1482 CG GLN A 210 1685 1521 1267 -58 34 -8 A C
SIGUIJ 1482 CG GLN A 210 1 0 0 220 74 290 A C ATOM
1483 CD GLN A 210 11.077 -2.553 22. 089 1.00 12.65 A C
ANISOU 1483 CD GLN A 210 1734 1594 1166 31 -32 -4 A C
SIGUIJ 1483 CD GLN A 210 1 0 0 220 74 290 A C ATOM
1484 OEl GLN A 210 12.101 -2.185 21. 526 1.00 12.72 A
O ANISOU 1484 OEl GLN A 210 1845 1744 1420 -28 :L21
-21 A O SIGUIJ 1484 OEl GLN A 210 1 0 0 221 52 289 A O
ATOM 1485 N E2 GLN A 210 10.699 -3.842 22. 095 1.00
13.51 A N ANISOU 1485 NE2 GLN A 210 2158 1625 1824
-102 6 -1 A N SIGUIJ 1485 NE 2 GLN A 210 1 0 0 221 58
289 A N ATOM 1486 C GLN A 210 12.663 0.084 25. 228
1.00 11.48 A C ANISOU 1486 C GLN A 210 1409 1202 1310
-29 -4 1 A C SIGUIJ 1486 C GLN A 210 1 0 0 220 74 290
A C ATOM 1487 O GLN A 210 13.757 0.110 24. 704 1.00
11.76 A O 



ANISOU 1487 O GLN A 210 1424 1533 1356 -12 16 -1 A O
SIGUIJ 1487 O GLN A 210 1 0 0 221 52 289 A O ATOM 1488
N GLY A 211 12.322 0.947 26. 191 1.00 11.15 A N ANISOU
1488 N GLY A 211 1398 1218 1310 -28 -8 2 A N SIGUIJ
1488 N GLY A 211 1 0 0 221 58 289 A N ATOM 1489 CA GLY
A 211 13.247 1.980 26. 650 1.00 11.16 A C ANISOU 1489
CA GLY A 211 1547 1392 1244 -207 55 -38 A C SIGUIJ
1489 CA GLY A 211 1 0 0 220 74 290 A C ATOM 1490 C GLY
A 211 13.133 2.227 28. 125 1.00 10.56 A C ANISOU 1490
C GLY A 211 1286 1259 1228 0 1 0 A C SIGUIJ 1490 C GLY
A 211 1 0 0 220 74 290 A C ATOM 1491 O GLY A 211
12.113 1.957 28. 779 1.00 10.95 A O ANISOU 1491 O GLY
A 211 1278 1367 1229 -25 0 0 A O SIGUIJ 1491 O GLY A
211 1 0 0 221 52 289 A O ATOM 1492 N LEU A 212 14.212
2.793 28. 658 1.00 10.43 A NANISOU 1492 N LEU A 212
1263 1140 1161 56 13 6 A N SIGUIJ 1492 N LEU A 212 1 0
0 221 58 289 A N ATOM 1493 CA LEU A 212 14. 224 3 .418
29 .993 1 .00 10. 26 A C ANISOU 1493 CA LEU A 212 1398
1146 1150 -28 42 -5 A C SIGUIJ 1493 CA LEU A 212 1 0 0
220 74 290 A C ATOM 1494 CB LEU A 212 15. 269 2 .772
30 .919 1 .00 11. 19 A C ANISOU 1494 CB LEU A 212 1550
1227 1285 36 -83 -10 A C SIGUIJ 1494 CB LEU A 212 1 0
0 220 74 290 A C ATOM 1495 CG LEU A 212 15. 202 1 .269
31 .124 1 .00 11. 64 A C ANISOU 1495 CG LEU A 212 2081
1226 1427 10 -103 -1 A C SIGUIJ 1495 CG LEU A 212 1 0
0 220 74 290 A C ATOM 1496 CDl LEU A 212 16. 503 0
.801 31 .812 1 .00 13. 23 A C ANISOU 1496 CDl LEU A
212 2352 1816 1871 325 -396 -185 A C SIGUIJ 1496 CDl
LEU A 212 1 0 0 220 74 290 A C ATOM 1497 CD2 LEU A 212
13. 926 0 .936 31 .889 1 .00 12. 55 A C ANISOU 1497
CD2 LEU A 212 2166 1628 1566 -103 -15 3 A C SIGUIJ
1497 CD2 LEU A 212 1 0 0 220 73 290 A C ATOM 1498 C
LEU A 212 14. 578 4 .861 29 .800 1 .00 9 .76 A C
ANISOU 1498 C LEU A 212 1189 1144 1004 3 0 A C SIGUIJ
1498 C LEU A 212 1 0 0 220 73 290 A C ATOM 1499 O LEU
A 212 15. 520 5 .197 29 .089 1 .00 9 .43 A O ANISOU
1499 O LEU A 212 1301 1173 1133 -33 127 -24 A O SIGUIJ
1499 O LEU A 212 1 0 0 221 52 289 A O ATOM 1500 N VAL
A 213 13. 833 5 .751 30 .460 1 .00 9 .17 A N ANISOU
1500 N VAL A 213 1209 1140 1034 -9 27 -2 A N SIGUIJ
1500 N VAL A 213 1 0 0 221 58 289 A N ATOM 1501 CA VAL
A 213 14. 154 7 .181 30 .368 1 .00 9 .13 A C ANISOU
1501 CA VAL A 213 1190 1139 1156 -3 -1 0 A C SIGUIJ
1501 CA VAL A 213 1 0 0 220 73 290 A C ATOM 1502 CB
VAL A 213 13. 218 8 .032 31 .250 1 .00 9 .23 A C
ANISOU 1502 CB VAL A 213 1182 1141 1177 5 0 0 A C
SIGUIJ 1502 CB VAL A 213 1 0 0 220 73 290 A C ATOM
1503 CGl VAL A 213 13. 660 9 .504 31 .253 1 .00 9 .48
A C ANISOU 1503 CGl VAL A 213 1439 1156 1104 -66 -12 3
A C SIGUIJ 1503 CGl VAL A 213 1 0 0 220 73 290 A C
ATOM 1504 CG2 VAL A 213 11. 775 7 .899 30 .744 1 .00 9
.96 A C ANISOU 1504 CG2 VAL A 213 1180 1430 1270 -20
-11 -2 A C SIGUIJ 1504 CG2 VAL A 213 1 0 0 220 73 290
A C ATOM 1505 C VAL A 213 15. 598 7 .407 30 .809 1 .00
9 .37 A C ANISOU 1505 C VAL A 213 1197 1166 1110 0 -1
0 A C SIGUIJ 1505 C VAL A 213 1 0 0 220 73 290 A C
ATOM 1506 O VAL A 213 16. 034 6 .908 31 .853 1 .00 9
.26 A O ANISOU 1506 O VAL A 213 1222 1164 1104 2 5 0 A
O SIGUIJ 1506 O VAL A 213 1 0 0 221 52 289 A O ATOM
1507 N SER A 214 16. 365 8 .179 30 .025 1 .00 9 .91 A
N ANISOU 1507 N SER A 214 1230 1174 1149 -6 6 -1 A N
SIGUIJ 1507 N SER A 214 1 0 0 221 58 289 A N ATOM 1508
CA SER A 214 17. 741 8 .499 30 .404 1 .00 10. 45 A C
ANISOU 1508 CA SER A 214 1243 1218 1162 -3 -2 0 A C
SIGUIJ 1508 CA SER A 214 1 0 0 220 73 290 A C ATOM
1509 CB SER A 214 18. 721 7 .915 29 .375 1 .00 10. 69
A CANISOU 1509 CB SER A 214 1287 1334 1186 12 17 -1 A
C SIGUIJ 1509 CB SER A 214 1 0 0 220 73 290 A C ATOM
1510 OG SER A 214 20. 052 8 .252 29 .751 1 .00 11 .37
A O ANISOU 1510 OG SER A 214 1317 1670 1351 -54 -5 -5
A O SIGUIJ 1510 OG SER A 214 1 0 0 221 52 289 A O ATOM
1511 C SER A 214 17. 939 9 .995 30 .598 1 .00 10 .93 A
C ANISOU 1511 C SER A 214 1507 1221 1162 -60 -4 1 A C
SIGUIJ 1511 C SER A 214 1 0 0 220 73 290 A C ATOM 1512
O SER A 214 18. 233 10 .427 31 .739 1 .00 10 .97 A O
ANISOU 1512 O SER A 214 1600 1266 1166 -112 -10 3 A O
SIGUIJ 1512 O SER A 214 1 0 0 221 52 289 A O ATOM 1513
N TRP A 215 17 .818 10 .827 29 .547 1 .00 11 .11 A N
ANISOU 1513 N TRP A 215 1267 1174 1161 -131 5 -5 A N
SIGUIJ 1513 N TRP A 215 1 0 0 221 58 289 A N ATOM 1514
CA TRP A 215 18. 158 12 .208 29 .728 1 .00 11 .48 A C
ANISOU 1514 CA TRP A 215 1487 1186 1222 -193 9 -5 A C
SIGUIJ 1514 CA TRP A 215 1 0 0 220 73 290 A C ATOM
1515 CB TRP A 215 19. 691 12 .378 29 .789 1 .00 12 .92
A C ANISOU 1515 CB TRP A 215 1493 1681 1625 -256 6 7 A
C SIGUIJ 1515 CB TRP A 215 1 0 0 220 73 290 A C ATOM
1516 CG TRP A 215 20. 366 12 .319 28 .523 1 .00 14 .50
A C ANISOU 1516 CG TRP A 215 1455 2674 1619 -221 -19
-18 A C SIGUIJ 1516 CG TRP A 215 1 0 0 220 73 290 A C
ATOM 1517 CD2 TRP A 215 20. 791 13 .452 27 .727 1 .00
15 .30 A C ANISOU 1517 CD2 TRP A 215 2034 2839 1760
-470 -63 87 A C SIGUIJ 1517 CD2 TRP A 215 1 0 0 220 73
290 A C ATOM 1518 CE2 TRP A 215 21. 384 12 .931 26
.581 1 .00 15 .68 A C ANISOU 1518 CE2 TRP A 215 2230
3125 1842 -414 6 -3 A C SIGUIJ 1518 CE2 TRP A 215 1 0
0 220 73 290 A C ATOM 1519 CE3 TRP A 215 20. 722 14
.850 27 .882 1 .00 15 .92 A C ANISOU 1519 CE3 TRP A
215 2167 2842 2272 -470 14 20 A C SIGUIJ 1519 CE3 TRP
A 215 1 0 0 220 73 290 A C ATOM 1520 CDl TRP A 215 20.
713 11 .211 27 .860 1 .00 14 .56 A C ANISOU 1520 CDl
TRP A 215 1232 2691 1612 -237 -109 -47 A C SIGUIJ 1520
CDl TRP A 215 1 0 0 220 73 290 A C ATOM 1521 NEl TRP A
215 21. 347 11 .562 26 .668 1 .00 15 .70 A N ANISOU
1521 NEl TRP A 215 1537 3129 1696 -395 8 9 A N SIGUIJ
1521 NEl TRP A 215 1 0 0 221 58 289 A N ATOM 1522 CZ2
TRP A 215 21. 912 13 .757 25 .564 1 .00 15 .96 A C
ANISOU 1522 CZ2 TRP A 215 1958 3076 1872 -263 -12 33 A
C SIGUIJ 1522 CZ2 TRP A 215 1 0 0 220 73 290 A C ATOM
1523 CZ3 TRP A 215 21. 252 15 .664 26 .885 1 .00 16
.39 A C ANISOU 1523 CZ3 TRP A 215 2166 2821 2253 -473
2 3 A C SIGUIJ 1523 CZ3 TRP A 215 1 0 0 220 73 290 A C
ATOM 1524 CH2 TRP A 215 21. 836 15 .105 25 .746 1 .00
16 .48 A C ANISOU 1524 CH2 TRP A 215 2473 3088 2274
-237 28 -19 A C SIGUIJ 1524 CH2 TRP A 215 1 0 0 220 73
290 A C ATOM 1525 C TRP A 215 17. 590 13 .041 28 .594
1 .00 11 .26 A C ANISOU 1525 C TRP A 215 1592 1231
1237 -148 -17 6 A C SIGUIJ 1525 C TRP A 215 1 0 0 220
73 290 A C ATOM 1526 O TRP A 215 17. 105 12 .544 27
.569 1 .00 11 .36 A OANISOU 1526 O TRP A 215 1550 1239
1220 -123 16 -6 A O SIGUIJ 1526 O TRP A 215 1 O 0 221
52 289 A O ATOM 1527 N GLY A 216 17.666 14 .362 28
.758 1 .00 11 .41 A N ANISOU 1527 N GLY A 216 1612
1223 1346 -140 -1 0 A N SIGUIJ 1527 N GLY A 216 1 O 0
221 58 289 A N ATOM 1528 CA GLY A 216 17.274 15 .281
27 .698 1 .00 11 .86 A C ANISOU 1528 CA GLY A 216 1773
1255 1381 -102 -43 10 A C SIGUIJ 1528 CA GLY A 216 1 O
0 220 73 290 A C ATOM 1529 C GLY A 216 17.583 16 .715
28 .136 1 .00 12 .19 A C ANISOU 1529 C GLY A 216 1700
1263 1421 -100 -22 6 A C SIGUIJ 1529 C GLY A 216 1 O 0
220 73 290 A C ATOM 1530 O GLY A 216 18.208 16 .969 29
.174 1 .00 13 .00 A O ANISOU 1530 O GLY A 216 1985
1447 1491 -264 -143 64 A O SIGUIJ 1530 O GLY A 216 1 O
0 221 52 289 A O ATOM 1531 N THR A 217 17.142 17 .660
27 .323 1 .00 12 .59 A N ANISOU 1531 N THR A 217 1784
1270 1510 -152 -123 45 A N SIGUIJ 1531 N THR A 217 1 0
0 221 58 289 A N ATOM 1532 CA THR A 217 17.446 19 .081
27 .539 1 .00 12 .76 A C ANISOU 1532 CA THR A 217 1798
1290 1620 -179 34 -22 A C SIGUIJ 1532 CA THR A 217 1 0
0 220 73 290 A C ATOM 1533 CB THR A 217 17.006 19 .861
26 .284 1 .00 13 .20 A C ANISOU 1533 CB THR A 217 2318
1438 1753 -248 -199 72 A C SIGUIJ 1533 CB THR A 217 1
0 0 220 72 290 A C ATOM 1534 OGl THR A 217 17.663 19
.279 25 .147 1 .00 14 .39 A O ANISOU 1534 OGl THR A
217 2455 1596 1805 -206 -136 36 A O SIGUIJ 1534 OGl
THR A 217 1 0 0 221 52 289 A O ATOM 1535 CG2 THR A 217
17.284 21 .349 26 .393 1 .00 14 .24 A C ANISOU 1535
CG2 THR A 217 3800 1489 2134 -517 -236 59 A C SIGUIJ
1535 CG2 THR A 217 1 0 0 220 72 290 A C ATOM 1536 C
THR A 217 16.691 19 .625 28 .751 1 .00 12 .38 A C
ANISOU 1536 C THR A 217 1688 1191 1556 -168 -40 30 A C
SIGUIJ 1536 C THR A 217 1 0 0 220 72 290 A C ATOM 1537
O THR A 217 15.564 19 .249 29 .003 1 .00 12 .39 A O
ANISOU 1537 O THR A 217 1713 1362 1514 -232 -45 35 A O
SIGUIJ 1537 O THR A 217 1 0 0 221 52 289 A O ATOM 1538
N PHE A 218 17.334 20 .559 29 .465 1 .00 12 .21 A N
ANISOU 1538 N PHE A 218 1757 1254 1572 -226 -28 20 A N
SIGUIJ 1538 N PHE A 218 1 0 0 221 58 289 A N ATOM 1539
CA PHE A 218 16.672 21 .332 30 .489 1 .00 11 .90 A C
ANISOU 1539 CA PHE A 218 1675 1246 1486 -208 -97 59 A
C SIGUIJ 1539 CA PHE A 218 1 0 0 220 72 290 A C ATOM
1540 CB PHE A 218 17.356 21 .058 31 .829 1 .00 12 .66
A C ANISOU 1540 CB PHE A 218 1933 1386 1551 -188 -226
79 A C SIGUIJ 1540 CB PHE A 218 1 0 0 220 72 290 A C
ATOM 1541 CG PHE A 218 16.658 21 .724 32 .955 1 .00 12
.87 A C ANISOU 1541 CG PHE A 218 1730 1451 1439 -114
-385 103 A C SIGUIJ 1541 CG PHE A 218 1 0 0 220 72 290
A C ATOM 1542 CDl PHE A 218 15.709 21 .011 33 .658 1
.00 13 .77 A C ANISOU 1542 CDl PHE A 218 2172 1757
1813 -381 -61 48 A C SIGUIJ 1542 CDl PHE A 218 1 0 0
220 72 290 A C ATOM 1543 CD2 PHE A 218 16.878 23 .066
33 .311 1 .00 13 .74 A CANISOU 1543 CD2 PHE A 218 1583
1452 1407 -86 -347 98 A C SIGUIJ 1543 CD2 PHE A 218 1
0 0 220 72 290 A C ATOM 1544 CEl PHE A 218 14.992
21.601 34.673 1.00 15.00 A C ANISOU 1544 CEl PHE A 218
3044 2207 2268 -214 456 105 A C SIGUIJ 1544 CEl PHE A
218 1 0 0 220 72 290 A C ATOM 1545 CE2 PHE A 218
16.144 23.611 34.327 1.00 13.52 A C ANISOU 1545 CE2
PHE A 218 2007 1966 1633 86 -129 -59 A C SIGUIJ 1545
CE2 PHE A 218 1 0 0 220 72 290 A C ATOM 1546 CZ PHE A
218 15.221 22.887 34.986 1.00 14.44 A C ANISOU 1546 CZ
PHE A 218 2309 2150 2092 -19 167 -12 A C SIGUIJ 1546
CZ PHE A 218 1 0 0 220 72 290 A C ATOM 1547 C PHE A
218 16.799 22.832 30.114 1.00 11.95 A C ANISOU 1547 C
PHE A 218 1447 1237 1419 -177 _ Q 16 A C SIGUIJ 1547 C
PHE A 218 1 0 0 220 72 290 A C ATOM 1548 O PHE A 218
17.888 23.293 29.760 1.00 11.79 A O ANISOU 1548 O PHE
A 218 1487 1509 1548 -289 - 38 A O SIGUIJ 1548 O PHE A
218 1 0 0 221 52 289 A O ATOM 1549 N PRO A 219 15.716
23.602 30.209 1.00 12.08 A N ANISOU 1549 N PRO A 219
1402 1167 1545 -231 -20 -31 A N SIGUIJ 1549 N PRO A
219 1 0 0 221 58 289 A N ATOM 1550 CD PRO A 219 15.818
25.074 30.059 1.00 12.42 A C ANISOU 1550 CD PRO A 219
1998 1163 2680 -237 160 47 A C SIGUIJ 1550 CD PRO A
219 1 0 0 220 72 290 A C ATOM 1551 CA PRO A 219 14.375
23.202 30.668 1.00 12.31 A C ANISOU 1551 CA PRO A 219
1418 1312 1570 -249 -1 -3 A C SIGUIJ 1551 CA PRO A 219
1 0 0 220 72 290 A C ATOM 1552 CB PRO A 219 13.572
24.525 30.678 1.00 12.41 A C ANISOU 1552 CB PRO A 219
1779 1449 1907 -23 8 1 A C SIGUIJ 1552 CB PRO A 219 1
0 0 220 72 290 A C ATOM 1553 CG PRO A 219 14.642
25.560 30.920 1.00 12.69 A C ANISOU 1553 CG PRO A 219
1875 1532 2386 -98 -87 1 A C SIGUIJ 1553 CG PRO A 219
1 0 0 220 72 290 A C ATOM 1554 C PRO A 219 13.726
22.195 29.731 1.00 12.75 A C ANISOU 1554 C PRO A 219
1553 1349 1561 -312 8 -21 A C SIGUIJ 1554 C PRO A 219
1 0 0 220 72 290 A C ATOM 1555 O PRO A 219 13.965
22.155 28.518 1.00 12.79 A O ANISOU 1555 O PRO A 219
1686 1343 1555 -350 26 -33 A O SIGUIJ 1555 O PRO A 219
1 0 0 221 52 289 A O ATOM 1556 N CYS A 220 12.856
21.372 30.336 1.00 12.93 A N ANISOU 1556 N CYS A 220
1508 1329 1644 -267 9 28 A N SIGUIJ 1556 N CYS A 220 1
0 0 221 58 289 A N ATOM 1557 CA CYS A 220 12.062
20.357 29.618 1.00 13 .60 A C ANISOU 1557 CA CYS A 220
1546 1322 1772 -246 -24 -18 A C SIGUIJ 1557 CA CYS A
220 1 0 0 220 72 290 A C ATOM 1558 C CYS A 220 10.995
20.981 28.760 1.00 14.24 A C ANISOU 1558 C CYS A 220
1693 1699 1739 0 -1 0 A C SIGUIJ 1558 C CYS A 220 1 0
0 220 72 290 A C ATOM 1559 O CYS A 220 10.615 22.141
28.942 1.00 14.47 A O 



ANISOU 1559 O CYS A 220 1720 1704 1837 0 -8 0 A O
SIGUIJ 1559 O CYS A 220 1 0 0 221 52 289 A O ATOM 1560
CB CYS A 220 11.388 19.442 30.614 1.00 13.73 A CANISOU
1560 CB CYS A 220 1754 1357 1802 -333 3 -13 A C SIGUIJ
1560 CB CYS A 220 1 0 0 220 72 290 A C ATOM 1561 SG
CYS A 220 12. 591 18. 602 31 .683 1 .00 13 .62 A S
ANISOU 1561 SG CYS A 220 1825 1404 1757 -224 32 -41 A
S SIGUIJ 1561 SG CYS A 220 1 0 0 221 48 289 A S ATOM
1562 N GLY A 220A 10. 397 20. 125 27 .903 1 .00 15 .11
A N ANISOU 1562 N GLY A 22OA 1838 1721 1732 -69 -4 2 A
N SIGUIJ 1562 N GLY A 220A 1 0 0 221 58 289 A N ATOM
1563 CA GLY A 220A 9 .164 20. 493 27 .261 1 .00 16 .18
A C ANISOU 1563 CA GLY A 220A 1866 2013 1719 38 10 0 A
C SIGUIJ 1563 CA GLY A 220A 1 0 0 220 72 290 A C ATOM
1564 C GLY A 220A 9 .319 21. 388 26 .030 1 .00 17 .12
A C ANISOU 1564 C GLY A 220A 2445 2220 1770 -339 -171
103 A C SIGUIJ 1564 C GLY A 220A 1 0 0 220 72 290 A C
ATOM 1565 O GLY A 220A 8 .307 21. 865 25 .599 1 .00 17
.88 A O ANISOU 1565 O GLY A 220A 2713 2864 2256 17
-431 -23 A O SIGUIJ 1565 O GLY A 220A 1 0 0 221 52 289
A O ATOM 1566 N GLN A 221 10. 490 21. 594 25 .449 1
.00 18 .02 A N ANISOU 1566 N GLN A 221 2497 1863 1947
-323 -72 36 A N SIGUIJ 1566 N GLN A 221 1 0 0 221 58
289 A N ATOM 1567 CA GLN A 221 10. 577 22. 382 24 .191
1 .00 18 .94 A C ANISOU 1567 CA GLN A 221 2667 1946
1980 -453 -142 78 A C SIGUIJ 1567 CA GLN A 221 1 0 0
220 72 290 A C ATOM 1568 CB GLN A 221 12. 033 22. 912
23 .978 1 .00 20 .32 A C ANISOU 1568 CB GLN A 221 2735
2120 2808 -542 71 -128 A C SIGUIJ 1568 CB GLN A 221 1
0 0 220 72 290 A C ATOM 1569 CG GLN A 221 12. 698 23.
650 25 .232 1 .00 22 .63 A C ANISOU 1569 CG GLN A 221
6266 4961 2776 -3750 103 -97 A C SIGUIJ 1569 CG GLN A
221 1 0 0 220 71 290 A C ATOM 1570 CD GLN A 221 14.
309 23. 668 25 .301 1 .00 23 .50 A C ANISOU 1570 CD
GLN A 221 6269 5576 2798 -3749 109 -152 A C SIGUIJ
1570 CD GLN A 221 1 0 0 220 71 290 A C ATOM 1571 OEl
GLN A 221 15. 004 23. 324 24 .311 1 .00 24 .98 A O
ANISOU 1571 OEl GLN A 221 6706 9542 2425 -1564 -346 0
A O SIGUIJ 1571 OEl GLN A 221 1 0 0 221 52 289 A O
ATOM 1572 NE2 GLN A 221 14. 893 24. 082 26 .507 1 .00
24 .32 A N ANISOU 1572 NE2 GLN A 221 4948 2602 2776
-1814 90 -60 A N SIGUIJ 1572 NE2 GLN A 221 1 0 0 221
58 289 A N ATOM 1573 C GLN A 221 10. 148 21. 489 23
.008 1 .00 18 .74 A C ANISOU 1573 C GLN A 221 2349
1846 1994 -295 -163 94 A C SIGUIJ 1573 C GLN A 221 1 0
0 220 71 290 A C ATOM 1574 O GLN A 221 10. 442 20. 318
22 .989 1 .00 18 .63 A O ANISOU 1574 O GLN A 221 2832
1866 1658 -168 -431 60 A O SIGUIJ 1574 O GLN A 221 1 0
0 221 52 289 A O ATOM 1575 N PRO A 222 9 .442 22. 036
21 .994 1 .00 18 .66 A N ANISOU 1575 N PRO A 222 2444
2066 1903 -26 -84 5 A N SIGUIJ 1575 N PRO A 222 1 0 0
221 58 289 A N ATOM 1576 CD PRO A 222 8 .907 23. 396
21 .813 1 .00 19 .06 A C ANISOU 1576 CD PRO A 222 3241
2148 2479 226 -555 -114 A C SIGUIJ 1576 CD PRO A 222 1
0 0 220 71 290 A C ATOM 1577 CA PRO A 222 9 .126 21.
153 20 .865 1 .00 18 .29 A CANISOU 1577 CA PRO A 222
2662 2088 1906 -76 -97 11 A C SIGUIJ 1577 CA PRO A 222
1 0 0 220 71 290 A C ATOM 1578 CB PRO A 222 8.153
21.984 20 .008 1.00 18.73 A C ANISOU 1578 CB PRO A 222
3720 2824 2104 768 -489 -244 A C SIGUIJ 1578 CB PRO A
222 1 0 0 220 71 290 A C ATOM 1579 CG PRO A 222 8.573
23.377 20 .316 1.00 19.22 A C ANISOU 1579 CG PRO A 222
4653 2883 2550 569 -865 -230 A C SIGUIJ 1579 CG PRO A
222 1 0 0 221 71 290 A C ATOM 1580 C PRO A 222 10.348
20.770 20 .082 1.00 18.03 A C ANISOU 1580 C PRO A 222
2412 1780 1354 -146 -451 81 A C SIGUIJ 1580 C PRO A
222 1 0 0 221 71 290 A C ATOM 1581 O PRO A 222 11.340
21.500 20 .052 1.00 17.67 A O ANISOU 1581 0 PRO A 222
2510 1950 1890 -286 -507 188 A O SIGUIJ 1581 O PRO A
222 1 0 0 221 52 289 A O ATOM 1582 N ASN A 223 10.273
19.628 19 .426 1.00 17.53 A N ANISOU 1582 N ASN A 223
2729 1793 1356 -225 -360 79 A N SIGUIJ 1582 N ASN A
223 1 0 0 221 58 289 A N ATOM 1583 CA ASN A 223 11.350
19.147 18 .569 1.00 17.54 A C ANISOU 1583 CA ASN A 223
2780 1992 1428 -172 -321 52 A C SIGUIJ 1583 CA ASN A
223 1 0 0 221 71 290 A C ATOM 1584 CB ASN A 223 11.479
20.057 17 .321 1.00 18.02 A C ANISOU 1584 CB ASN A 223
3249 1976 1422 -171 -278 33 A C SIGUIJ 1584 CB ASN A
223 1 0 0 221 71 290 A C ATOM 1585 CG ASN A 223 10.215
20.035 16 .501 1.00 18.59 A C ANISOU 1585 CG ASN A 223
3261 2387 1455 -161 -297 34 A C SIGUIJ 1585 CG ASN A
223 1 0 0 221 71 290 A C ATOM 1586 ODl ASN A 223 9.650
18.968 16 .251 1.00 18.98 A O ANISOU 1586 ODl ASN A
223 3166 2340 1973 -58 -523 33 A O SIGUIJ 1586 ODl ASN
A 223 1 0 0 221 52 289 A O ATOM 1587 ND2 ASN A 223
9.739 21.206 16 .088 1.00 19.13 A N ANISOU 1587 ND2
ASN A 223 3123 2392 2721 -372 -737 299 A N SIGUIJ 1587
ND2 ASN A 223 1 0 0 221 58 289 A N ATOM 1588 C ASN A
223 12.671 19.041 19 .339 1.00 17.09 A C ANISOU 1588 C
ASN A 223 2793 1697 1502 -204 -358 59 A C SIGUIJ 1588
C ASN A 223 1 0 0 221 71 290 A C ATOM 1589 O ASN A 223
13.738 19.351 18 .853 1.00 17.57 A O ANISOU 1589 O ASN
A 223 2923 2765 1808 -476 -247 154 A O SIGUIJ 1589 O
ASN A 223 1 0 0 221 52 289 A O ATOM 1590 N ASP A 224
12.575 18.521 20 .560 1.00 16.25 A N ANISOU 1590 N ASP
A 224 2538 1710 1506 -198 -365 72 A N SIGUIJ 1590 N
ASP A 224 1 0 0 221 58 289 A N ATOM 1591 CA ASP A 224
13.720 18.394 21 .449 1.00 15.80 A C ANISOU 1591 CA
ASP A 224 2495 1541 1476 -242 -327 75 A C SIGUIJ 1591
CA ASP A 224 1 0 0 221 71 290 A C ATOM 1592 CB ASP A
224 13.635 19.530 22 .484 1 .00 16 .19 A C ANISOU 1592
CB ASP A 224 2559 1555 1532 -384 -154 54 A C SIGUIJ
1592 CB ASP A 224 1 0 0 221 71 290 A C ATOM 1593 CG
ASP A 224 14.929 19.735 23 .242 1 .00 16 .69 A C
ANISOU 1593 CG ASP A 224 2561 1777 1561 -421 -159 67 A
C SIGUIJ 1593 CG ASP A 224 1 0 0 221 71 290 A C ATOM
1594 ODl ASP A 224 15.907 19.005 22 .994 1.00 17.24 A
OANISOU 1594 ODl ASP A 224 2637 1866 2261 -364 -12 7 A
O SIGUIJ 1594 ODl ASP A 224 1 0 0 221 52 289 A O ATOM
1595 OD2 ASP A 224 14 954 20 642 24 120 1 00 17 05 A O
ANISOU 1595 OD2 ASP A 224 2851 1892 1681 -652 75 -39 A
O SIGUIJ 1595 OD2 ASP A 224 1 0 0 221 52 289 A O ATOM
1596 C ASP A 224 13 581 17 040 22 170 1 00 14 99 A C
ANISOU 1596 C ASP A 224 1845 1478 1361 -19 -26 1 A C
SIGUIJ 1596 C ASP A 224 1 0 0 221 71 290 A C ATOM 1597
O ASP A 224 13 353 16 980 23 405 1 00 15 33 A O ANISOU
1597 O ASP A 224 1951 1733 1369 -154 1 0 A O SIGUIJ
1597 O ASP A 224 1 0 0 221 52 289 A O ATOM 1598 N PRO
A 225 13 698 15 928 21 441 1 00 14 29 A N ANISOU 1598
N PRO A 225 1966 1484 1360 -67 54 -7 A N SIGUIJ 1598 N
PRO A 225 1 0 0 221 58 289 A N ATOM 1599 CD PRO A 225
14 105 15 840 20 019 1 00 14 25 A C ANISOU 1599 CD PRO
A 225 2603 1703 1416 -202 249 -47 A C SIGUIJ 1599 CD
PRO A 225 1 0 0 221 71 290 A C ATOM 1600 CA PRO A 225
13 222 14 644 21 984 1 00 13 59 A C ANISOU 1600 CA PRO
A 225 1693 1481 1339 -15 -61 4 A C SIGUIJ 1600 CA PRO
A 225 1 0 0 221 71 290 A C ATOM 1601 CB PRO A 225 13
220 13 719 20 775 1 00 14 03 A C ANISOU 1601 CB PRO A
225 2427 1525 1340 -59 -27 2 A C SIGUIJ 1601 CB PRO A
225 1 0 0 221 71 290 A C ATOM 1602 CG PRO A 225 14 279
14 323 19 833 1 00 14 43 A C ANISOU 1602 CG PRO A 225
2888 1702 1777 -198 407 -66 A C SIGUIJ 1602 CG PRO A
225 1 0 0 221 71 290 A C ATOM 1603 C PRO A 225 14 122
14 114 23 096 1 00 12 87 A C ANISOU 1603 C PRO A 225
1594 1510 1279 15 10 1 A C SIGUIJ 1603 C PRO A 225 1 0
0 221 71 290 A C ATOM 1604 O PRO A 225 15 334 14 336
23 134 1 00 13 21 A O ANISOU 1604 O PRO A 225 1601
1740 1530 -41 2 0 A O SIGUIJ 1604 O PRO A 225 1 0 0
221 52 289 A O ATOM 1605 N GLY A 226 13 489 13 433 24
047 1 00 12 02 A N ANISOU 1605 N GLY A 226 1575 1508
1262 -2 -16 0 A N SIGUIJ 1605 N GLY A 226 1 0 0 221 58
289 A N ATOM 1606 CA GLY A 226 14 217 12 778 25 138 1
00 11 76 A C ANISOU 1606 CA GLY A 226 1492 1481 1217 0
44 0 A C SIGUIJ 1606 CA GLY A 226 1 0 0 221 71 290 A C
ATOM 1607 C GLY A 226 14 917 11 523 24 671 1 00 11 47
A C ANISOU 1607 C GLY A 226 1455 1465 1150 0 11 0 A C
SIGUIJ 1607 C GLY A 226 1 0 0 221 71 290 A C ATOM 1608
O GLY A 226 14 568 10 914 23 642 1 00 11 78 A O ANISOU
1608 O GLY A 226 1654 1487 1159 -69 11 ~3 A O SIGUIJ
1608 O GLY A 226 1 0 0 221 52 289 A O ATOM 1609 N VAL
A 227 15 941 11 152 25 417 1 00 11 46 A N ANISOU 1609
N VAL A 227 1406 1234 1142 -76 26 -9 A N SIGUIJ 1609 N
VAL A 227 1 0 0 221 58 289 A N ATOM 1610 CA VAL A 227
16 805 10 024 25 124 1 00 11 12 A C ANISOU 1610 CA VAL
A 227 1437 1245 1153 -46 20 -4 A C SIGUIJ 1610 CA VAL
A 227 1 0 0 221 71 290 A C ATOM 1611 CB VAL A 227 18
303 10 442 25 180 1 00 11 78 A CANISOU 1611 CB VAL A
227 1441 1335 1483 -72 0 0 A C SIGUIJ 1611 CB VAL A
227 1 0 0 221 71 290 A C ATOM 1612 CGl VAL A 227 19
175 9 313 24 627 1 00 12 98 A C ANISOU 1612 CGl VAL A
227 1874 1380 2701 -54 678 -69 A C SIGUIJ 1612 CGl VAL
A 227 1 0 0 221 71 290 A C ATOM 1613 CG2 VAL A 227 18
524 11 701 24 319 1 00 12 63 A C ANISOU 1613 CG2 VAL A
227 2070 1541 1692 -417 -314 203 A C SIGUIJ 1613 CG2
VAL A 227 1 0 0 221 70 290 A C ATOM 1614 C VAL A 227
16 555 8 910 26 127 1 00 10 85 A C ANISOU 1614 C VAL A
227 1581 1223 1175 -4 111 -1 A C SIGUIJ 1614 C VAL A
227 1 0 0 221 70 290 A C ATOM 1615 O VAL A 227 16 348
9 145 27 341 1 00 10 23 A O ANISOU 1615 O VAL A 227
1443 1221 1168 _2 94 -1 A O SIGUIJ 1615 O VAL A 227 1
0 0 221 52 289 A O ATOM 1616 N TYR A 228 16 566 7 703
25 586 1 00 10 02 A N ANISOU 1616 N TYR A 228 1415
1203 1169 4 91 2 A N SIGUIJ 1616 N TYR A 228 1 0 0 221
58 289 A N ATOM 1617 CA TYR A 228 16 222 6 463 26 308
1 00 10 20 A C ANISOU 1617 CA TYR A 228 1328 1217 1148
-22 6 -1 A C SIGUIJ 1617 CA TYR A 228 1 0 0 221 70 290
A C ATOM 1618 CB TYR A 228 14 913 5 863 25 811 1 00 9
96 A C ANISOU 1618 CB TYR A 228 1316 1188 1210 10 -3 0
A C SIGUIJ 1618 CB TYR A 228 1 0 0 221 70 290 A C ATOM
1619 CG TYR A 228 13 729 6 773 26 001 1 00 9 39 A C
ANISOU 1619 CG TYR A 228 1307 1182 1150 2 -3 0 A C
SIGUIJ 1619 CG TYR A 228 1 0 0 221 70 290 A C ATOM
1620 CDl TYR A 228 13 533 7 897 25 185 1 00 9 77 A C
ANISOU 1620 CDl TYR A 228 1420 1198 1189 -35 -68 10 A
C SIGUIJ 1620 CDl TYR A 228 1 0 0 221 70 290 A C ATOM
1621 CEl TYR A 228 12 492 8 749 25 388 1 00 10 19 A C
ANISOU 1621 CEl TYR A 228 1413 1206 1165 -44 -56 10 A
C SIGUIJ 1621 CEl TYR A 228 1 0 0 221 70 290 A C ATOM
1622 CD2 TYR A 228 12 802 6 538 27 006 1 00 9 93 A C
ANISOU 1622 CD2 TYR A 228 1315 1225 1146 -26 -7 1 A C
SIGUIJ 1622 CD2 TYR A 228 1 0 0 221 70 290 A C ATOM
1623 CE2 TYR A 228 11 746 7 360 27 192 1 00 10 22 A C
ANISOU 1623 CE2 TYR A 228 1341 1289 1105 4 -37 -2 A C
SIGUIJ 1623 CE2 TYR A 228 1 0 0 221 70 290 A C ATOM
1624 CZ TYR A 228 11 586 8 471 26 404 1 00 10 10 A C
ANISOU 1624 CZ TYR A 228 1391 1309 1156 -46 -73 23 A C
SIGUIJ 1624 CZ TYR A 228 1 0 0 221 70 290 A C ATOM
1625 OH TYR A 228 10 478 9 265 26 651 1 00 11 60 A O
ANISOU 1625 OH TYR A 228 1481 1416 1670 19 56 7 A O
SIGUIJ 1625 OH TYR A 228 1 0 0 221 52 289 A O ATOM
1626 C TYR A 228 17 290 5 436 26 099 1 00 10 30 A C
ANISOU 1626 C TYR A 228 1327 1224 1215 -20 8 2 A C
SIGUIJ 1626 C TYR A 228 1 0 0 221 7 0 290 A C ATOM
1627 O TYR A 228 17 930 5 376 25 013 1 00 10 72 A O
ANISOU 1627 O TYR A 228 1534 1590 1280 10 137 -24 A O
SIGUIJ 1627 O TYR A 228 1 0 0 221 52 289 A O ATOM 1628
N THR A 229 17 535 4 608 27 117 1 00 10 63 A NANISOU
1628 N THR A 229 1353 1217 1224 -11 7 -1 A N SIGUIJ
1628 N THR A 229 1 0 0 221 58 289 A N ATOM 1629 CA THR
A 229 18 329 3 402 26 944 1 00 10 92 A C ANISOU 1629
CA THR A 229 1316 1211 1479 -30 37 -6 A C SIGUIJ 1629
CA THR A 229 1 0 0 221 70 290 A C ATOM 163 0 CB THR A
229 18 753 2 865 28 305 1 00 11 62 A C ANISOU 1630 CB
THR A 229 1564 1441 1509 151 9 11 A C SIGUIJ 1630 CB
THR A 229 1 0 0 221 70 290 A C ATOM 1631 OGl THR A 229
19 487 3 872 28 948 1 00 12 39 A O ANISOU 1631 OGl THR
A 229 1810 1616 1576 -46 Qy 



-2 A O SIGUIJ 1631 OGl THR A 229 1 0 0 221 52 289 A O
ATOM 1632 CG2 THR A 229 19 679 1 680 28 226 1 00 12 39
A C ANISOU 1632 CG2 THR A 229 1812 1563 1817 322 1 1
-29 A C SIGUIJ 1632 CG2 THR A 229 1 0 0 221 70 290 A C
ATOM 1633 C THR A 229 17 480 2 357 26 222 1 00 11 11 A
C ANISOU 1633 C THR A 229 1311 1182 1430 1 24 0 A C
SIGUIJ 1633 C THR A 229 1 0 0 221 70 290 A C ATOM 1634
O THR A 229 16 345 2 041 26 627 1 00 11 43 A O ANISOU
1634 O THR A 229 1374 1278 1621 -28 140 -30 A O SIGUIJ
1634 O THR A 229 1 0 0 221 52 289 A O ATOM 1635 N GLN
A 230 18 056 1 751 25 172 1 00 11 04 A N ANISOU 1635 N
GLN A 230 1353 1214 1409 70 0 0 A N SIGUIJ 1635 N GLN
A 230 1 0 0 221 58 289 A N ATOM 1636 CA GLN A 230 17
336 0 791 24 322 1 00 11 A C ANISOU 1636 CA GLN A 230
1491 1291 1412 -17 -o Q 1 A C SIGUIJ 1636 CA GLN A 230
1 0 0 221 70 290 A C ATOM 1637 CB GLN A 230 17 919 0
838 22 899 1 00 12 79 A C ANISOU 1637 CB GLN A 230
1649 1657 1435 0 57 1 A C SIGUIJ 1637 CB GLN A 230 1 0
0 221 70 290 A C ATOM 163 8 CG GLN A 230 17 081 -0 002
21 922 1 00 13 79 A C ANISOU 1638 CG GLN A 230 1788
1661 1507 -12 51 3 A C SIGUIJ 1638 CG GLN A 230 1 0 0
221 70 290 A C ATOM 1639 CD GLN A 230 17 584 0 009 20
482 1 00 14 47 A C ANISOU 1639 CD GLN A 230 2306 2089
1555 59 :L22 20 A C SIGUIJ 1639 CD GLN A 230 1 0 0 221
70 290 A C ATOM 1640 OEl GLN A 230 16 787 -0 260 19
527 1 00 16 05 A O ANISOU 1640 OEl GLN A 230 2732 2441
1836 -9 - ;214 4 A O SIGUIJ 1640 OEl GLN A 230 1 0 0
221 52 289 A O ATOM 1641 NE2 GLN A 230 18 860 0 287 20
314 1 00 14 61 A N ANISOU 1641 NE2 GLN A 230 2271 1652
1107 167 76 13 A N SIGUIJ 1641 NE2 GLN A 230 1 0 0 221
58 289 A N ATOM 1642 C GLN A 230 17 450 -0 613 24 913
1 00 11 68 A C ANISOU 1642 C GLN A 230 1483 1291 1411
-9 -6 0 A C SIGUIJ 1642 C GLN A 230 1 0 0 221 70 290 A
C ATOM 1643 O GLN A 230 18 462 -1 287 24 762 1 00 11
87 A O ANISOU 1643 O GLN A 230 1507 1344 1608 30 15 -2
A O SIGUIJ 1643 O GLN A 230 1 0 0 221 52 289 A O ATOM
1644 N VAL A 231 16 404 -1 043 25 609 1 00 11 59 A N
ANISOU 1644 N VAL A 231 1481 1250 1408 3 _ 0 A N
SIGUIJ 1644 N VAL A 231 1 0 0 221 58 289 A N ATOM 1645
CA VAL A 231 16 447 -2 219 26 466 1 00 12 21 A CANISOU
1645 CA VAL A 231 1612 1250 1440 34 29 4 A C SIGUIJ
1645 CA VAL A 231 1 O 0 221 70 290 A C ATOM 1646 CB
VAL A 231 15 087 -2 347 27 266 1 00 11 61 A C ANISOU
1646 CB VAL A 231 1600 1317 1383 4 4 0 A C SIGUIJ 1646
CB VAL A 231 1 O 0 221 70 290 A C ATOM 1647 CGl VAL A
231 15 023 -3 633 28 014 1 00 12 29 A C ANISOU 1647
CGl VAL A 231 2296 1338 1493 129 294 41 A C SIGUIJ
1647 CGl VAL A 231 1 O 0 221 70 290 A C ATOM 1648 CG2
VAL A 231 14 982 -1 162 28 257 1 00 12 18 A C ANISOU
1648 CG2 VAL A 231 1858 1317 1395 -39 79 -6 A C SIGUIJ
1648 CG2 VAL A 231 1 O 0 221 70 290 A C ATOM 1649 C
VAL A 231 16 754 -3 513 25 701 1 00 12 35 A C ANISOU
1649 C VAL A 231 1608 1247 1495 42 25 5 A C SIGUIJ
1649 C VAL A 231 1 O 0 221 70 290 A C ATOM 1650 O VAL
A 231 17 418 -4 398 26 242 1 00 12 73 A O ANISOU 1650
O VAL A 231 1825 1361 1477 194 17 8 A O SIGUIJ 1650 O
VAL A 231 1 O 0 221 52 289 A O ATOM 1651 N CYS A 232
16 270 -3 612 24 464 1 00 13 22 A N ANISOU 1651 N CYS
A 232 1737 1327 1550 76 -34 -9 A N SIGUIJ 1651 N CYS A
232 1 O 0 221 58 289 A N ATOM 1652 CA CYS A 232 16 490
-4 834 23 661 1 00 14 33 A C ANISOU 1652 CA CYS A 232
1699 1321 1642 57 -5 -3 A C SIGUIJ 1652 CA CYS A 232 1
0 0 221 70 290 A C ATOM 1653 C CYS A 232 17 967 -5 140
23 408 1 00 14 77 A C ANISOU 1653 C CYS A 232 1706
1485 1870 99 2 0 A C SIGUIJ 1653 C CYS A 232 1 0 0 221
69 290 A C ATOM 1654 O CYS A 232 18 307 -6 249 22 935
1 00 15 41 A O ANISOU 1654 O CYS A 232 2325 1606 2081
356 -158 -129 A O SIGUIJ 1654 O CYS A 232 1 0 0 221 52
289 A O ATOM 1655 CB CYS A 232 15 736 -4 752 22 312 1
00 14 90 A C ANISOU 1655 CB CYS A 232 1979 1752 1751
299 -178 -142 A C SIGUIJ 1655 CB CYS A 232 1 0 0 221
69 290 A C ATOM 1656 SG CYS A 232 16 414 -3 481 21 172
1 00 15 55 A S ANISOU 1656 SG CYS A 232 2155 1860 1847
211 -149 -82 A S SIGUIJ 1656 SG CYS A 232 1 0 0 221 48
289 A S ATOM 1657 N LYS A 233 18 841 -4 183 23 661 1
00 14 58 A N ANISOU 1657 N LYS A 233 1794 1605 1614
-18 55 -5 A N SIGUIJ 1657 N LYS A 233 1 0 0 221 58 289
A N ATOM 1658 CA LYS A 233 20 281 -4 345 23 441 1 00
14 96 A C ANISOU 1658 CA LYS A 233 1793 1916 1589 20
34 -1 A C SIGUIJ 1658 CA LYS A 233 1 0 0 221 69 290 A
C ATOM 1659 CB LYS A 233 20 929 -3 013 23 048 1 00 15
39 A C ANISOU 1659 CB LYS A 233 1886 1930 1683 0 80 0
A C SIGUIJ 1659 CB LYS A 233 1 0 0 221 69 290 A C ATOM
1660 CG LYS A 233 20 379 -2 387 21 745 1 00 15 68 A C
ANISOU 1660 CG LYS A 233 2041 1958 1709 1 15 0 A C
SIGUIJ 1660 CG LYS A 233 1 0 0 221 69 290 A C ATOM
1661 CD LYS A 233 20 467 -3 337 20 517 1 00 16 47 A C
ANISOU 1661 CD LYS A 233 2745 1994 1706 95 0 0 A C
SIGUIJ 1661 CD LYS A 233 1 0 0 221 69 290 A C ATOM
1662 CE LYS A 233 19 967 -2 641 19 232 1 00 17 46 A
CANISOU 1662 CE LYS A 233 2704 2172 1689 228 90 27 A C
SIGUIJ 1662 CE LYS A 233 1 0 0 221 69 290 A C ATOM
1663 NZ LYS A 233 20 709 -1 429 18 892 1 00 18 10 A N
ANISOU 1663 NZ LYS A 233 2910 2235 2165 148 274 53 A N
SIGUIJ 1663 NZ LYS A 233 1 0 0 221 58 289 A N ATOM
1664 C LYS A 233 20 980 -4 904 24 701 1 00 15 08 A C
ANISOU 1664 C LYS A 233 1856 1893 1624 9 -11 1 A C
SIGUIJ 1664 C LYS A 233 1 0 0 221 69 290 A C ATOM 1665
O LYS A 233 22 189 -5 176 24 640 1 00 15 49 A O ANISOU
1665 O LYS A 233 1892 2582 1999 169 14 -11 A O SIGUIJ
1665 O LYS A 233 1 0 0 221 52 289 A O ATOM 1666 N PHE
A 234 20 240 -5 094 25 800 1 00 15 18 A N ANISOU 1666
N PHE A 234 1817 1374 1619 144 -20 -10 A N SIGUIJ 1666
N PHE A 234 1 0 0 221 58 289 A N ATOM 1667 CA PHE A
234 20 859 -5 419 27 104 1 00 15 35 A C ANISOU 1667 CA
PHE A 234 2261 1537 1671 459 -178 -108 A C SIGUIJ 1667
CA PHE A 234 1 0 0 221 69 290 A C ATOM 1668 CB PHE A
234 20 684 -4 191 28 069 1 00 14 40 A C ANISOU 1668 CB
PHE A 234 1588 1418 1521 216 19 26 A C SIGUIJ 1668 CB
PHE A 234 1 0 0 221 69 290 A C ATOM 1669 CG PHE A 234
21 476 -3 012 27 649 1 00 13 96 A C ANISOU 1669 CG PHE
A 234 1811 1528 1422 48 24 3 A C SIGUIJ 1669 CG PHE A
234 1 0 0 221 69 290 A C ATOM 1670 CDl PHE A 234 20
887 -1 978 26 983 1 00 13 80 A C ANISOU 1670 CDl PHE A
234 1831 1597 1406 126 113 40 A C SIGUIJ 1670 CDl PHE
A 234 1 0 0 221 69 290 A C ATOM 1671 CD2 PHE A 234 22
840 -2 958 27 924 1 00 13 70 A C ANISOU 1671 CD2 PHE A
234 1813 1989 1645 32 -18 0 A C SIGUIJ 1671 CD2 PHE A
234 1 0 0 221 69 290 A C ATOM 1672 CEl PHE A 234 21
600 -0 882 26 570 1 00 13 55 A C ANISOU 1672 CEl PHE A
234 1929 1642 1311 38 87 8 A C SIGUIJ 1672 CEl PHE A
234 1 0 0 221 69 290 A C ATOM 1673 CE2 PHE A 234 23
558 -1 868 27 521 1 00 13 95 A C ANISOU 1673 CE2 PHE A
234 1898 2016 1674 -10 6 0 A C SIGUIJ 1673 CE2 PHE A
234 1 0 0 221 69 290 A C ATOM 1674 CZ PHE A 234 22 926
-0 817 26 832 1 00 13 72 A C ANISOU 1674 CZ PHE A 234
1939 2021 1667 5 6 0 A C SIGUIJ 1674 CZ PHE A 234 1 0
0 221 69 290 A C ATOM 1675 C PHE A 234 20 267 -6 695
27 739 1 00 16 19 A C ANISOU 1675 C PHE A 234 2047
1458 1584 530 -224 -168 A C SIGUIJ 1675 C PHE A 234 1
0 0 221 69 290 A C ATOM 1676 O PHE A 234 20 407 -6 952
28 914 1 00 15 82 A O ANISOU 1676 O PHE A 234 2292
1605 1585 596 -200 -134 A O SIGUIJ 1676 O PHE A 234 1
0 0 221 52 289 A O ATOM 1677 N THR A 235 19 631 -7 513
26 902 1 00 17 36 A N ANISOU 1677 N THR A 235 3328
1614 2113 297 -943 160 A N SIGUIJ 1677 N THR A 235 1 0
0 221 58 289 A N ATOM 1678 CA THR A 235 18 984 8 754
27 350 1 00 18 36 A C ANISOU 1678 CA THR A 235 3657
1659 2822 242 -637 -74 A C SIGUIJ 1678 CA THR A 235 1
0 0 221 69 290 A C ATOM 1679 CB THR A 235 18 554 -9
620 26 125 1 00 19 04 A CANISOU 1679 CB THR A 235 3239
1769 2587 -218 -159 27 A C SIGUIJ 1679 CB THR A 235 1
O 0 221 69 290 A C ATOM 1680 OGl THR A 235 17 678 -8
864 25 331 1 00 20 24 A O ANISOU 1680 OGl THR A 235
3786 2237 2696 253 -320 -59 A O SIGUIJ 1680 OGl THR A
235 1 O 0 221 52 289 A O ATOM 1681 CG2 THR A 235 17
874 -10 902 26 570 1 00 19 96 A C ANISOU 1681 CG2 THR
A 235 4745 2126 2800 -925 101 -39 A C SIGUIJ 1681 CG2
THR A 235 1 O 0 221 69 290 A C ATOM 1682 C THR A 235
19 912 9 625 28 174 1 00 18 18 A C ANISOU 1682 C THR A
235 3252 1629 2358 211 -204 -35 A C SIGUIJ 1682 C THR
A 235 1 O 0 221 69 290 A C ATOM 1683 O THR A 235 19
536 -10 106 29 239 1 00 18 19 A O ANISOU 1683 O THR A
235 3132 1497 2331 257 -231 -64 A O SIGUIJ 1683 O THR
A 235 1 O 0 221 52 289 A O ATOM 1684 N LYS A 236 21
101 -9 821 27 631 1 00 18 29 A N ANISOU 1684 N LYS A
236 3127 1760 1798 232 -481 -77 A N SIGUIJ 1684 N LYS
A 236 1 O 0 221 58 289 A N ATOM 1685 CA LYS A 236 22
054 -10 728 28 249 1 00 18 63 A C ANISOU 1685 CA LYS A
236 3363 2022 1616 529 -414 -132 A C SIGUIJ 1685 CA
LYS A 236 1 O 0 221 69 290 A C ATOM 1686 CB LYS A 236
23 253 -10 968 27 340 1 00 19 90 A C ANISOU 1686 CB
LYS A 236 3742 2411 2145 727 32 14 A C SIGUIJ 1686 CB
LYS A 236 1 O 0 221 69 290 A C ATOM 1687 CG LYS A 236
24 209 -11 974 27 902 1 00 21 31 A C ANISOU 1687 CG
LYS A 236 4377 2728 2374 1155 -279 -150 A C SIGUIJ
1687 CG LYS A 236 1 0 0 221 69 290 A C ATOM 1688 CD
LYS A 236 25 310 -12 238 26 897 1 00 22 84 A C ANISOU
1688 CD LYS A 236 6892 5054 4324 3275 1915 1570 A C
SIGUIJ 1688 CD LYS A 236 1 0 0 221 69 290 A C ATOM
1689 CE LYS A 236 26 216 -13 345 27 370 1 00 23 64 A C
ANISOU 1689 CE LYS A 236 6392 3056 4572 1820 -527 -327
A C SIGUIJ 1689 CE LYS A 236 1 0 0 221 69 290 A C ATOM
1690 NZ LYS A 236 27 456 -13 340 26 562 1 00 25 02 A N
ANISOU 1690 NZ LYS A 236 6797 13244 5535 2051 95 92 A
N SIGUIJ 1690 NZ LYS A 236 1 0 0 221 58 289 A N ATOM
1691 C LYS A 236 22 526 -10 128 29 558 1 00 17 98 A C
ANISOU 1691 C LYS A 236 2715 1993 1706 1022 -413 -322
A C SIGUIJ 1691 C LYS A 236 1 0 0 221 69 290 A C ATOM
1692 O LYS A 236 22 612 -10 840 30 537 1 00 17 65 A O
ANISOU 1692 O LYS A 236 3107 2053 1746 1159 -367 -267
A O SIGUIJ 1692 O LYS A 236 1 0 0 221 52 289 A O ATOM
1693 N TRP A 237 22 889 -8 853 29 567 1 00 17 03 A N
ANISOU 1693 N TRP A 237 2618 1993 1781 1025 409 -346 A
N SIGUIJ 1693 N TRP A 237 1 0 0 221 58 289 A N ATOM
1694 CA TRP A 237 23 384 -8 251 30 810 1 00 16 42 A C
ANISOU 1694 CA TRP A 237 2455 1988 1665 736 -256 -201
A C SIGUIJ 1694 CA TRP A 237 1 0 0 221 69 290 A C ATOM
1695 CB TRP A 237 23 834 -6 811 30 542 1 00 16 54 A C
ANISOU 1695 CB TRP A 237 2900 2057 1693 573 -339 -161
A C SIGUIJ 1695 CB TRP A 237 1 0 0 221 68 290 A C ATOM
1696 CG TRP A 237 24 301 -6 106 31 830 1 00 16 18 A
CANISOU 1696 CG TRP A 237 2308 2005 1448 199 72 23 A C
SIGUIJ 1696 CG TRP A 237 1 0 0 221 68 290 A C ATOM
1697 CD2 TRP A 237 23 479 -5 308 32 710 1 00 16 10 A C
ANISOU 1697 CD2 TRP A 237 2256 1884 1541 68 168 21 A C
SIGUIJ 1697 CD2 TRP A 237 1 0 0 221 68 290 A C ATOM
1698 CE2 TRP A 237 24 264 -4 995 33 844 1 00 16 17 A C
ANISOU 1698 CE2 TRP A 237 2715 1863 1796 162 -178 -32
A C SIGUIJ 1698 CE2 TRP A 237 1 0 0 221 68 290 A C
ATOM 1699 CE3 TRP A 237 22 168 -4 852 32 648 1 00 15
70 A C ANISOU 1699 CE3 TRP A 237 2222 1659 1712 -13
160 -4 A C SIGUIJ 1699 CE3 TRP A 237 1 0 0 221 68 290
A C ATOM 1700 CDl TRP A 237 25 489 -6 214 32 420 1 00
16 78 A C ANISOU 1700 CDl TRP A 237 2436 2182 1896 260
-158 -85 A C SIGUIJ 1700 CDl TRP A 237 1 0 0 221 68
290 A C ATOM 1701 NEl TRP A 237 25 485 -5 557 33 634 1
00 16 57 A N ANISOU 1701 NEl TRP A 237 2778 2169 1886
304 -182 -68 A N SIGUIJ 1701 NEl TRP A 237 1 0 0 221
58 289 A N ATOM 1702 CZ2 TRP A 237 23 766 -4 247 34
944 1 00 15 98 A C ANISOU 1702 CZ2 TRP A 237 2724 1596
1905 -228 88 -20 A C SIGUIJ 1702 CZ2 TRP A 237 1 0 0
221 68 290 A C ATOM 1703 CZ3 TRP A 237 21 680 -4 106
33 762 1 00 16 00 A C 



ANISOU 1703 CZ3 TRP A 237 2333 1699 1868 -218 354 -114
A C SIGUIJ 1703 CZ3 TRP A 237 1 0 0 221 68 290 A C
ATOM 1704 CH2 TRP A 237 22 476 -3 832 34 861 1 00 16
05 A C ANISOU 1704 CH2 TRP A 237 2714 1499 2033 -260
87 -25 A C SIGUIJ 1704 CH2 TRP A 237 1 0 0 221 68 290
A C ATOM 1705 C TRP A 237 22 294 -8 322 31 896 1 00 16
26 A C ANISOU 1705 C TRP A 237 2341 1815 1571 676 -369
-261 A C SIGUIJ 1705 C TRP A 237 1 0 0 221 68 290 A C
ATOM 1706 O TRP A 237 22 574 -8 590 33 053 1 00 15 65
A O ANISOU 1706 O TRP A 237 2261 1882 1557 952 -312
-302 A O SIGUIJ 1706 0 TRP A 237 1 0 0 221 52 289 A O
ATOM 1707 N ILE A 238 21 056 -8 025 31 542 1 00 16 04
A N ANISOU 1707 N ILE A 238 2313 1408 1693 542 -360
-201 A N SIGUIJ 1707 N ILE A 238 1 0 0 221 58 289 A N
ATOM 1708 CA ILE A 238 20 021 -8 050 32 574 1 00 16 27
A C ANISOU 1708 CA ILE A 238 2361 1425 1756 531 -302
-181 A C SIGUIJ 1708 CA ILE A 238 1 0 0 221 68 290 A C
ATOM 1709 CB ILE A 238 18 660 -7 606 31 953 1 00 15 62
A C ANISOU 1709 CB ILE A 238 2330 1440 1715 506 -265
-149 A C SIGUIJ 1709 CB ILE A 238 1 0 0 221 68 290 A C
ATOM 1710 CG2 ILE A 238 17 504 -7 904 32 910 1 00 15
95 A C ANISOU 1710 CG2 ILE A 238 2542 1960 2066 479
-14 -10 A C SIGUIJ 1710 CG2 ILE A 238 1 0 0 221 68 290
A C ATOM 1711 CGl ILE A 238 18 744 -6 118 31 573 1 00
15 59 A C ANISOU 1711 CGl ILE A 238 2375 1462 2087 558
-65 -65 A C SIGUIJ 1711 CGl ILE A 238 1 0 0 221 68 290
A C ATOM 1712 CDl ILE A 238 17 582 -5 630 30 631 1 00
16 30 A C ANISOU 1712 CDl ILE A 238 2398 1805 2074 675
-40 -45 A C SIGUIJ 1712 CDl ILE A 238 1 0 0 221 68 290
A C ATOM 1713 C ILE A 238 19 877 -9 455 33 193 1 00 16
58 A CANISOU 1713 C ILE A 238 2917 1455 1938 494 -247
-97 A C SIGUIJ 1713 C ILE A 238 1 0 0 221 68 290 A C
ATOM 1714 O ILE A 238 19.856 -9.658 34.435 1.00 16.17
A O ANISOU 1714 O ILE A 238 2618 1314 1932 523 -241
-124 A O SIGUIJ 1714 O ILE A 238 1 0 0 221 52 289 A O
ATOM 1715 N ASN A 239 19.772 -10.462 32.322 1.00 17.40
A N ANISOU 1715 N ASN A 239 2720 1490 2022 587 -317
-168 A N SIGUIJ 1715 N ASN A 239 1 0 0 221 58 289 A N
ATOM 1716 CA ASN A 239 19.560 -11.823 32.838 1.00
18.45 A C ANISOU 1716 CA ASN A 239 3345 1520 2166 463
-392 -119 A C SIGUIJ 1716 CA ASN A 239 1 0 0 221 68
290 A C ATOM 1717 CB ASN A 239 19.189 -12.774 31.691
1.00 20.04 A C ANISOU 1717 CB ASN A 239 5980 1900 1951
-956 -63 15 A C SIGUIJ 1717 CB ASN A 239 1 0 0 221 68
290 A C ATOM 1718 CG ASN A 239 17.805 -12.468 31.122
1.00 21.83 A C ANISOU 1718 CG ASN A 239 6761 7810 5084
260 -1304 222 A C SIGUIJ 1718 CG ASN A 239 1 0 0 221
68 290 A C ATOM 1719 ODl ASN A 239 16.900 -11.963
31.829 1.00 23.50 A O ANISOU 1719 ODl ASN A 239 7722
7660 7052 -1 110 -1 A O SIGUIJ 1719 ODl ASN A 239 1 0
0 221 52 289 A O ATOM 1720 ND2 ASN A 239 17.616
-12.779 29.837 1.00 23.10 A N ANISOU 1720 ND2 ASN A
239 7909 9116 5160 -83 -1388 -43 A N SIGUIJ 1720 ND2
ASN A 239 1 0 0 221 58 289 A N ATOM 1721 C ASN A 239
20.751 -12.322 33.624 1.00 18.28 A C ANISOU 1721 C ASN
A 239 3333 1689 2087 528 -329 -114 A C SIGUIJ 1721 C
ASN A 239 1 0 0 221 68 290 A C ATOM 1722 O ASN A 239
20.609 -12.859 34.727 1.00 18.24 A O ANISOU 1722 O ASN
A 239 3229 1606 2117 838 -192 -107 A O SIGUIJ 1722 O
ASN A 239 1 0 0 221 52 289 A O ATOM 1723 N ASP A 240
21.916 -12.037 33.129 1.00 17.82 A N ANISOU 1723 N ASP
A 240 3295 1342 1956 607 -371 -137 A N SIGUIJ 1723 N
ASP A 240 1 0 0 221 58 289 A N ATOM 1724 CA ASP A 240
23.106 -12.575 33.751 1.00 18.10 A C ANISOU 1724 CA
ASP A 240 3799 2334 2436 1243 -775 -496 A C SIGUIJ
1724 CA ASP A 240 1 0 0 221 68 290 A C ATOM 1725 CB
ASP A 240 24.292 -12.406 32.852 1.00 19.02 A C ANISOU
1725 CB ASP A 240 4137 1964 3126 1487 -286 -241 A C
SIGUIJ 1725 CB ASP A 240 1 0 0 221 68 290 A C ATOM
1726 CG ASP A 240 24.312 -13.411 31.719 1.00 19.82 A C
ANISOU 1726 CG ASP A 240 4105 1550 2819 841 274 121 A
C SIGUIJ 1726 CG ASP A 240 1 0 0 221 68 290 A C ATOM
1727 ODl ASP A 240 23.383 -14.232 31.563 1.00 20.77 A
O ANISOU 1727 ODl ASP A 240 4301 1803 2990 618 284 87
A O SIGUIJ 1727 ODl ASP A 240 1 0 0 221 52 289 A O
ATOM 1728 OD2 ASP A 240 25.296 -13.321 31.007 1.00
21.46 A O ANISOU 1728 OD2 ASP A 240 4280 4063 3184 794
513 375 A O SIGUIJ 1728 0D2 ASP A 240 1 0 0 221 52 289
A O ATOM 1729 C ASP A 240 23.423 -11.897 35.057 1.00
17.51 A C ANISOU 1729 C ASP A 240 2026 1656 1996 578 7
15 A C SIGUIJ 1729 C ASP A 240 1 0 0 221 68 290 A C
ATOM 1730 O ASP A 240 23.894 -12.545 35.996 1.00 17.50
A OANISOU 1730 O ASP A 240 3155 1656 2025 974 -314 198
A O SIGUIJ 1730 O ASP A 240 1 0 0 221 52 289 A O ATOM
1731 N THR A 241 23 229 -10 574 35 130 1 00 16 51 A N
ANISOU 1731 N THR A 241 1554 1642 2153 499 -25 18 A N
SIGUIJ 1731 N THR A 241 1 0 0 221 58 289 A N ATOM 1732
CA THR A 241 23 519 -9 853 36 374 1 00 15 98 A C
ANISOU 1732 CA THR A 241 1904 1784 2151 226 6 -4 A C
SIGUIJ 1732 CA THR A 241 1 0 0 221 68 290 A C ATOM
1733 CB THR A 241 23 335 -8 344 36 168 1 00 15 61 A C
ANISOU 1733 CB THR A 241 2272 1779 1728 242 -129 -53 A
C SIGUIJ 1733 CB THR A 241 1 0 0 221 68 290 A C ATOM
1734 OGl THR A 241 24 246 -7 924 35 136 1 00 16 03 A O
ANISOU 1734 OGl THR A 241 2392 1887 1843 240 -16 -7 A
O SIGUIJ 1734 OGl THR A 241 1 0 0 221 52 289 A O ATOM
1735 CG2 THR A 241 23 548 -7 565 37 496 1 00 15 96 A C
ANISOU 1735 CG2 THR A 241 3006 1804 1768 311 -300 -72
A C SIGUIJ 1735 CG2 THR A 241 1 0 0 221 68 290 A C
ATOM 1736 C THR A 241 22 581 -10 366 37 466 1 00 15 67
A C ANISOU 1736 C THR A 241 1835 1394 2154 389 21 -17
A C SIGUIJ 1736 C THR A 241 1 0 0 221 68 290 A C ATOM
1737 O THR A 241 22 981 -10 530 38 632 1 00 15 41 A O
ANISOU 1737 O THR A 241 1953 1460 2163 397 -2 5 A O
SIGUIJ 1737 O THR A 241 1 0 0 221 52 289 A O ATOM 1738
N MET A 242 21 309 -10 614 37 153 1 00 15 65 A N
ANISOU 1738 N MET A 242 1830 1169 2209 418 21 -13 A N
SIGUIJ 1738 N MET A 242 1 0 0 221 58 289 A N ATOM 1739
CA MET A 242 20 454 -11 169 38 182 1 00 16 26 A C
ANISOU 1739 CA MET A 242 1834 1352 2191 308 -31 11 A C
SIGUIJ 1739 CA MET A 242 1 0 0 221 68 290 A C ATOM
1740 CB MET A 242 19 019 -11 306 37 688 1 00 16 02 A C
ANISOU 1740 CB MET A 242 1872 1507 2567 294 -153 23 A
C SIGUIJ 1740 CB MET A 242 1 0 0 221 67 290 A C ATOM
1741 CG MET A 242 18 363 -9 924 37 474 1 00 15 38 A C
ANISOU 1741 CG MET A 242 1839 1498 1717 289 -44 -48 A
C SIGUIJ 1741 CG MET A 242 1 0 0 221 67 290 A C ATOM
1742 SD MET A 242 16 600 -9 974 37 099 1 00 15 58 A S
ANISOU 1742 SD MET A 242 1876 1638 2298 288 -182 -86 A
S SIGUIJ 1742 SD MET A 242 1 0 0 221 48 289 A S ATOM
1743 CE MET A 242 16 608 -10 898 35 580 1 00 16 03 A C
ANISOU 1743 CE MET A 242 2222 1519 2252 29 -1 0 A C
SIGUIJ 1743 CE MET A 242 1 0 0 221 67 290 A C ATOM
1744 C MET A 242 20 951 -12 552 38 622 1 00 17 07 A C
ANISOU 1744 C MET A 242 2176 1393 2258 422 1 13 A C
SIGUIJ 1744 C MET A 242 1 0 0 221 67 290 A C ATOM 1745
O MET A 242 20 917 -12 839 39 831 1 00 17 17 A O
ANISOU 1745 O MET A 242 2211 1777 2277 403 5 81 A O
SIGUIJ 1745 O MET A 242 1 0 0 221 52 289 A O ATOM 1746
N LYS A 243 21 351 -13 402 37 665 1 00 18 03 A N
ANISOU 1746 N LYS A 243 2213 1425 2296 434 0 -21 A N
SIGUIJ 1746 N LYS A 243 1 0 0 221 58 289 A N ATOM 1747
CA LYS A 243 21 732 -14 770 38 034 1 00 19 06 A
CANISOU 1747 CA LYS A 243 2225 1424 2431 426 -3 6 A C
SIGUIJ 1747 CA LYS A 243 1 O O 221 67 290 A C ATOM
1748 CB LYS A 243 21.848 -15.655 36.790 1.00 19.69 A C
ANISOU 1748 CB LYS A 243 4005 1401 2430 522 65 17 A C
SIGUIJ 1748 CB LYS A 243 1 0 0 221 67 290 A C ATOM
1749 CG LYS A 243 20.535 -15.890 36.035 1.00 21.32 A C
ANISOU 1749 CG LYS A 243 4461 3080 3739 308 657 -170 A
C SIGUIJ 1749 CG LYS A 243 1 0 0 221 67 290 A C ATOM
1750 CD LYS A 243 20.933 -16.543 34.700 1.00 22.30 A C
ANISOU 1750 CD LYS A 243 10922 2563 4249 114 1364 21 A
C SIGUIJ 1750 CD LYS A 243 1 0 0 221 67 290 A C ATOM
1751 CE LYS A 243 19.867 -17.447 34.113 1.00 22.84 A C
ANISOU 1751 CE LYS A 243 11189 2802 4638 -73 1171 -11
A C SIGUIJ 1751 CE LYS A 243 1 0 0 221 67 290 A C ATOM
1752 NZ LYS A 243 19.720 -18.657 34.959 1.00 23.58 A N
ANISOU 1752 NZ LYS A 243 3968 2803 4447 8 32 0 A N
SIGUIJ 1752 NZ LYS A 243 1 0 0 221 58 289 A N ATOM
1753 C LYS A 243 23.036 -14.780 38.811 1.00 19.41 A C
ANISOU 1753 C LYS A 243 2221 1771 2421 444 2 -6 A C
SIGUIJ 1753 C LYS A 243 1 0 0 221 67 290 A C ATOM 1754
O LYS A 243 23.251 -15.704 39.631 1.00 19.49 A O
ANISOU 1754 O LYS A 243 2813 1899 2495 659 77 85 A O
SIGUIJ 1754 O LYS A 243 1 0 0 221 52 289 A O ATOM 1755
N LYS A 244 23.897 -13.795 38.577 1.00 19.53 A N
ANISOU 1755 N LYS A 244 2133 1688 2068 511 -36 -68 A N
SIGUIJ 1755 N LYS A 244 1 0 0 221 58 289 A N ATOM 1756
CA LYS A 244 25.157 -13.728 39.293 1.00 20.25 A C
ANISOU 1756 CA LYS A 244 2154 1775 2169 541 -75 -148 A
C SIGUIJ 1756 CA LYS A 244 1 0 0 221 67 290 A C ATOM
1757 CB LYS A 244 26.178 -12.970 38.454 1.00 20.71 A C
ANISOU 1757 CB LYS A 244 2628 2639 2411 -3 4 1 A C
SIGUIJ 1757 CB LYS A 244 1 0 0 221 67 290 A C ATOM
1758 CG LYS A 244 26.607 -13.844 37.266 1.00 21.33 A C
ANISOU 1758 CG LYS A 244 2939 2704 2415 146 5 2 A C
SIGUIJ 1758 CG LYS A 244 1 0 0 221 67 290 A C ATOM
1759 CD LYS A 244 27.426 -13.149 36.237 1.00 22.40 A C
ANISOU 1759 CD LYS A 244 3516 3005 2578 -172 256 -61 A
C SIGUIJ 1759 CD LYS A 244 1 0 0 221 67 290 A C ATOM
1760 CE LYS A 244 27.046 -13.689 34.891 1.00 23.00 A C
ANISOU 1760 CE LYS A 244 5164 2662 2883 853 627 -206 A
C SIGUIJ 1760 CE LYS A 244 1 0 0 221 67 290 A C ATOM
1761 NZ LYS A 244 28.051 -13.198 33.885 1.00 23 .58 A
N ANISOU 1761 NZ LYS A 244 6818 5829 3878 -592 322
-106 A N SIGUIJ 1761 NZ LYS A 244 1 0 0 221 58 289 A N
ATOM 1762 C LYS A 244 25.059 -13.148 40.701 1.00 20.44
A C ANISOU 1762 C LYS A 244 2240 1405 2114 427 -7 -9 A
C SIGUIJ 1762 C LYS A 244 1 0 0 221 67 290 A C ATOM
1763 O LYS A 244 26.033 -13.177 41.458 1.00 20.15 A O
ANISOU 1763 O LYS A 244 2261 2172 2151 487 -32 -52 A O
SIGUIJ 1763 O LYS A 244 1 0 0 221 51 289 A O ATOM 1764
N HIS A 245 23.893 -12.629 41.059 1.00 21.08 A NANISOU
1754 N HIS A 245 2292 1885 1853 610 -111 105 A N
SIGUIJ 1764 N HIS A 245 1 O O 221 57 289 A N ATOM 1765
CA HIS A 245 23 699 -12 026 42 375 1 00 22 18 A C
ANISOU 1765 CA HIS A 245 2118 1610 1826 331 -11 -8 A C
SIGUIJ 1765 CA HIS A 245 1 O O 221 67 290 A C ATOM
1766 CB HIS A 245 23 528 -10 498 42 280 1 00 21 47 A C
ANISOU 1766 CB HIS A 245 2113 1618 2489 343 -60 21 A C
SIGUIJ 1766 CB HIS A 245 1 O O 221 67 290 A C ATOM
1767 CG HIS A 245 24 756 -9 806 41 809 1 00 21 54 A C
ANISOU 1767 CG HIS A 245 2208 1683 2698 274 39 -9 A C
SIGUIJ 1767 CG HIS A 245 1 O O 221 67 290 A C ATOM
1768 CD2 HIS A 245 25 094 -9 348 40 592 1 00 21 75 A C
ANISOU 1768 CD2 HIS A 245 2595 1985 2703 -38 20 11 A C
SIGUIJ 1768 CD2 HIS A 245 1 O O 221 67 290 A C ATOM
1769 NDl HIS A 245 25 856 -9 605 42 618 1 00 22 01 A N
ANISOU 1769 NDl HIS A 245 2583 3631 3237 -101 -356 -39
A N SIGUIJ 1769 NDl HIS A 245 1 O O 221 57 289 A N
ATOM 1770 CEl HIS A 245 26 818 -9 047 41 910 1 00 21
93 A C ANISOU 1770 CEl HIS A 245 2767 3493 3671 0 -48
0 A C SIGUIJ 1770 CEl HIS A 245 1 O O 221 67 290 A C
ATOM 1771 NE2 HIS A 245 26 379 -8 876 40 682 1 00 21
98 A N ANISOU 1771 NE2 HIS A 245 2697 2672 3671 -298
-44 5 A N SIGUIJ 1771 NE2 HIS A 245 1 O O 221 57 289 A
N ATOM 1772 C HIS A 245 22 478 -12 610 43 050 1 00 23
41 A C ANISOU 1772 C HIS A 245 2277 2229 1876 16 4 1 A
C SIGUIJ 1772 C HIS A 245 1 O O 221 67 290 A C ATOM
1773 O HIS A 245 21 673 -11 862 43 634 1 00 23 57 A O
ANISOU 1773 O HIS A 245 3593 2566 2676 683 1018 474 A
O SIGUIJ 1773 O HIS A 245 1 O O 221 51 289 A O ATOM
1774 N ARG A 246 22 331 -13 935 43 000 1 00 24 99 A N
ANISOU 1774 N ARG A 246 2645 2244 3081 _2 -411 11 A N
SIGUIJ 1774 N ARG A 246 1 O O 221 57 289 A N ATOM 1775
CA ARG A 246 21 272 -14 563 43 756 1 00 26 54 A C 



ANISOU 1775 CA ARG A 246 3755 2997 5101 -286 913 201 A
C SIGUIJ 1775 CA ARG A 246 1 O O 221 67 290 A C ATOM
1776 CB ARG A 246 21 219 -16 057 43 462 1 00 27 41 A C
ANISOU 1776 CB ARG A 246 3507 3031 6293 54 -129 9 A C
SIGUIJ 1776 CB ARG A 246 1 O O 221 67 290 A C ATOM
1777 CG ARG A 246 21 319 -16 302 42 001 1 00 28 73 A C
ANISOU 1777 CG ARG A 246 8214 3342 6310 616 83 8 A C
SIGUIJ 1777 CG ARG A 246 1 O 0 221 67 290 A C ATOM
1778 CD ARG A 246 20 574 -17 528 41 598 1 00 29 81 A C
ANISOU 1778 CD ARG A 246 15256 5457 7745 -3138 -1525
513 A C SIGUIJ 1778 CD ARG A 246 1 O 0 221 67 290 A C
ATOM 1779 NE ARG A 246 19 632 -17 212 40 533 1 00 30
72 A N ANISOU 1779 NE ARG A 246 13748 8730 5920 -1374
343 74 A N SIGUIJ 1779 NE ARG A 246 1 O 0 221 57 289 A
N ATOM 1780 CZ ARG A 246 18 420 -17 731 40 467 1 00 31
19 A C ANISOU 1780 CZ ARG A 246 13449 7175 6111 -710
314 -33 A C SIGUIJ 1780 CZ ARG A 246 1 O 0 221 67 290
A C ATOM 1781 NHl ARG A 246 18 022 -18 576 41 414 1 00
31 95 A NANISOU 1781 NHl ARG A 246 8876 6548 5694 477
-548 -94 A N SIGUIJ 1781 NHl ARG A 246 1 0 0 221 57
289 A N ATOM 1782 NH2 ARG A 246 17.641 -17.451 39.445
1.00 31.97 A N ANISOU 1782 NH2 ARG A 246 13844 10033
6150 253 282 14 A N SIGUIJ 1782 NH2 ARG A 246 1 0 0
221 57 289 A N ATOM 1783 C ARG A 246 21.456 -14.309
45.240 1.00 26.93 A C ANISOU 1783 C ARG A 246 11079
4350 5249 -654 62 -6 A C SIGUIJ 1783 C ARG A 246 1 0 0
221 67 290 A C ATOM 1784 O ARG A 246 20.426 -13.976
45.883 1.00 27.58 A O ANISOU 1784 O ARG A 246 11357
3254 6365 -1074 717 122 A O SIGUIJ 1784 O ARG A 246 1
0 0 221 51 289 A O ATOM 1785 OXT ARG A 246 22.610
-14.430 45.737 1.00 27.58 A O ANISOU 1785 OXT ARG A
246 10736 6341 3324 -426 899 -68 A O SIGUIJ 1785 OXT
ARG A 246 1 0 0 221 51 289 A O TER 1 ARG A 246 A
HETATM 1786 OH2 WAT S 1 24.781 -18.805 43.324 1.00
6.43 S O ANISOU 1786 OH2 WAT S 1 1173 478 1393 453 -95
153 S O SIGUIJ 1786 0H2 WAT S 1 1 0 0 221 51 289 S O
HETATM 1787 0H2 WAT S 2 4.474 5.063 48.501 1.00 9.59 S
O ANISOU 1787 OH2 WAT S 2 1494 1440 1186 -3 68 -4 S O
SIGUIJ 1787 OH2 WAT S 2 1 0 0 221 51 289 S O HETATM
1788 0H2 WAT S 3 15.552 4.965 51.375 1.00 9.82 S O
ANISOU 1788 0H2 WAT S 3 1326 1720 965 -369 -36 47 S O
SIGUIJ 1788 0H2 WAT S 3 1 0 0 221 51 289 S O HETATM
1789 0H2 WAT S 4 8.858 8.363 37.689 1.00 10.14 S O
ANISOU 1789 0H2 WAT S 4 1162 1190 1480 -1 -18 0 S O
SIGUIJ 1789 0H2 WAT S 4 1 0 0 221 51 289 S O HETATM
1790 OH2 WAT S 5 4.835 12.969 35.509 1.00 9.64 S O
ANISOU 1790 OH2 WAT S 5 1150 1216 1326 6 10 - 1 S O
SIGUIJ 1790 OH2 WAT S 5 1 0 0 221 51 289 S O HETATM
1791 0H2 WAT S 6 9.341 7.161 35.215 1.00 10.61 S O
ANISOU 1791 0H2 WAT S 6 1360 1161 1548 172 -2 1 S O
SIGUIJ 1791 0H2 WAT S 6 1 0 0 221 51 289 S O HETATM
1792 0H2 WAT S 7 21.178 9.235 41.811 1.00 10.42 S O
ANISOU 1792 OH2 WAT S 7 1321 1163 1465 -114 0 0 S O
SIGUIJ 1792 OH2 WAT S 7 1 0 0 221 51 289 S O HETATM
1793 0H2 WAT S 8 27.008 -0.037 40.833 1.00 10.86 S O
ANISOU 1793 0H2 WAT S 8 1231 1546 1387 -17 -262 -13 S
O SIGUIJ 1793 0H2 WAT S 8 1 0 0 221 51 289 S O HETATM
1794 OH2 WAT S 9 5.785 12.849 42.062 1.00 12.65 S O
ANISOU 1794 OH2 WAT S 9 1871 1478 1529 256 11 6 S O
SIGUIJ 1794 0H2 WAT S 9 1 0 0 221 51 289 S O HETATM
1795 0H2 WAT S 10 25.809 10.089 36.957 1.00 15.33 S O
ANISOU 1795 0H2 WAT S 10 1699 2881 1728 75 -357 -1336
S O SIGUIJ 1795 OH2 WAT S 10 1 0 0 221 51 289 S O
HETATM 1796 0H2 WAT S 11 2.666 19.022 31.476 1.00
12.71 S O ANISOU 1796 0H2 WAT S 11 2071 1417 1720 363
-179 -112 S O SIGUIJ 1796 0H2 WAT S 11 1 0 0 221 51
289 S O HETATM 1797 0H2 WAT S 12 4.947 3.340 30.044
1.00 15.53 S O ANISOU 1797 OH2 WAT S 12 2033 1941 1721
-379 55 -55 S O SIGUIJ 1797 OH2 WAT S 12 1 0 0 221 51
289 S OHETATM 1798 OH2 WAT S 13 13.!302 -0. 433 19.
971 1 .00 15. 89 S O ANISOU 1798 OH2 WAT S 13 2696
1999 1557 -396 -358 132 S O SIGUIJ 1798 OH2 WAT S 13 1
0 0 221 51 289 S O HETATM 1799 OH2 WAT S 14 21.!300 4
.419 27. 895 1 .00 14. 56 S O ANISOU 1799 OH2 WAT S 14
1917 1895 1557 -4 318 -35 S O SIGUIJ 1799 OH2 WAT S 14
1 0 0 221 51 289 S O HETATM 1800 OH2 WAT S 15 4.1D33
-1. 934 40. 854 1 .00 13. 63 S O ANISOU 1800 OH2 WAT S
15 2107 1352 1711 -295 383 -146 S O SIGUIJ 1800 OH2
WAT S 15 1 0 0 221 51 289 S O HETATM 1801 OH2 WAT S 16
22.'787 8 .096 47. 811 1 .00 13 .85 S O ANISOU 1801
OH2 WAT S 16 2167 1748 1779 -701 88 -98 S O SIGUIJ
1801 OH2 WAT S 16 1 0 0 221 51 289 S O HETATM 1802 OH2
WAT S 17 19.:119 8 .947 33. 793 1 .00 11. 52 S O
ANISOU 1802 OH2 WAT S 17 1384 1642 1345 116 0 -1 S O
SIGUIJ 1802 OH2 WAT S 17 1 0 0 221 51 289 S O HETATM
1803 OH2 WAT S 18 19. 344 12. 504 33. 386 1 .00 16. 02
S O ANISOU 1803 OH2 WAT S 18 1916 2583 1861 -430 -3
-19 S O SIGUIJ 1803 OH2 WAT S 18 1 0 0 221 51 289 S O
HETATM 1804 OH2 WAT S 19 -0. 352 11. 477 24. 455 1 .00
18. 54 S O ANISOU 1804 OH2 WAT S 19 1767 2696 2887 698
-42 24 S O SIGUIJ 1804 OH2 WAT S 19 1 0 0 221 51 289 S
O HETATM 1805 OH2 WAT S 20 2 .073 15. 464 31. 901 1
.00 14. 28 S O ANISOU 1805 OH2 WAT S 20 1612 1934 1675
73 0 0 S O SIGUIJ 1805 OH2 WAT S 20 1 0 0 221 51 289 S
O HETATM 1806 OH2 WAT S 21 1 .417 20. 832 35. 391 1
.00 14. 41 S O ANISOU 1806 0H2 WAT S 21 1725 1350 1965
347 49 -56 S O SIGUIJ 1806 OH2 WAT S 21 1 0 0 221 51
289 S O HETATM 1807 OH2 WAT S 22 0 .109 -4..786 46.
294 1 .00 24. 10 S O ANISOU 1807 OH2 WAT S 22 3431
2852 2764 1027 (539 544 S O SIGUIJ 1807 OH2 WAT S 22 1
0 0 221 51 289 S O HETATM 1808 OH2 WAT S 23 5 .790
-5,.960 50. 260 1 .00 19. 83 S O ANISOU 1808 OH2 WAT S
23 2406 2846 1833 -107 -54 -1 S O SIGUIJ 1808 OH2 WAT
S 23 1 0 0 221 51 289 S O HETATM 1809 0H2 WAT S 24 25.
312 -2 .553 46. 116 1 .00 18. 04 S O ANISOU 1809 0H2
WAT S 24 1597 3326 2535 -196 -79 -12 S O SIGUIJ 1809
OH2 WAT S 24 1 0 0 221 51 289 S O HETATM 1810 0H2 WAT
S 25 22. 872 0 .557 46. 323 1 .00 14. 62 S O ANISOU
1810 OH2 WAT S 25 2126 1823 1778 50 - 71 -49 S O
SIGUIJ 1810 OH2 WAT S 25 1 0 0 221 51 289 S O HETATM
1811 OH2 WAT S 26 14. 410 -1 .902 23. 124 1 .00 14. 14
S O ANISOU 1811 0H2 WAT S 26 1804 1976 1647 34 12 0 S
O SIGUIJ 1811 OH2 WAT S 26 1 0 0 221 51 289 S O HETATM
1812 0H2 WAT S 27 13. 755 18 .203 27. 222 1 .00 15. 46
S O ANISOU 1812 OH2 WAT S 27 2007 1739 1669 -309 -51
39 S O SIGUIJ 1812 OH2 WAT S 27 1 0 0 221 51 289 S O
HETATM 1813 OH2 WAT S 28 10. 386 11 .514 25. 133 1 .00
13. 16 S O ANISOU 1813 OH2 WAT S 28 1921 1495 1499 105
-40 -9 S O SIGUIJ 1813 OH2 WAT S 28 1 0 0 221 51 289 S
O HETATM 1814 OH2 WAT S 29 6 .031 24 .167 32. 208 1
.00 17 .37 S O ANISOU 1814 OH2 WAT S 29 2381 1712 2309
131 7 7 S O SIGUIJ 1814 OH2 WAT S 29 1 0 0 221 51 289
S OHETATM 1815 OH2 WAT S 30 15 062 16 500 25 595 1 00
15 15 S O ANISOU 1815 0H2 WAT S 30 2188 1659 1772 -298
-402 181 S O SIGUIJ 1815 0H2 WAT S 30 1 0 0 221 51 289
S O HETATM 1816 0H2 WAT S 31 10 624 25 090 41 301 1 00
21 60 S O ANISOU 1816 OH2 WAT S 31 2700 2652 3111 2
-47 -1 S O SIGUIJ 1816 0H2 WAT S 31 1 0 0 221 51 289 S
O HETATM 1817 0H2 WAT S 32 2 808 3 760 50 728 1 00 21
37 S O ANISOU 1817 OH2 WAT S 32 2182 4019 2257 191 2
-2 S O SIGUIJ 1817 OH2 WAT S 32 1 0 0 221 51 289 S O
HETATM 1818 0H2 WAT S 33 16 530 15 962 17 042 1 00 18
16 S O ANISOU 1818 OH2 WAT S 33 2819 2566 2015 -16 365
1 S O SIGUIJ 1818 OH2 WAT S 33 1 0 0 221 51 289 S O
HETATM 1819 OH2 WAT S 34 5 585 -3 559 51 423 1 00 18
93 S O ANISOU 1819 0H2 WAT S 34 2586 3629 1722 -468 25
-3 S O SIGUIJ 1819 0H2 WAT S 34 1 0 0 221 51 289 S O
HETATM 1820 OH2 WAT S 35 21 770 19 513 27 539 1 00 29
03 S O ANISOU 1820 OH2 WAT S 35 3155 4624 3657 -761 -2
-1 S O SIGUIJ 1820 OH2 WAT S 35 1 0 0 221 51 289 S O
HETATM 1821 0H2 WAT S 36 13 143 20 680 26 241 1 00 16
62 S O ANISOU 1821 OH2 WAT S 36 1927 2059 1723 -15 -4
0 S O SIGUIJ 1821 0H2 WAT S 36 1 0 0 221 51 289 S O
HETATM 1822 0H2 WAT S 37 -1 106 0 388 37 477 1 00 17
68 S O ANISOU 1822 OH2 WAT S 37 1816 1896 2547 -6 132
5 S O SIGUIJ 1822 OH2 WAT S 37 1 0 0 221 51 289 S O
HETATM 1823 0H2 WAT S 38 11 350 17 436 28 280 1 00 16
01 S O ANISOU 1823 OH2 WAT S 38 2491 1513 1556 -353
-439 141 S O SIGUIJ 1823 OH2 WAT S 38 1 0 0 221 51 289
S O HETATM 1824 0H2 WAT S 39 23 589 -7 362 27 067 1 00
19 07 S O ANISOU 1824 0H2 WAT S 39 2961 2213 2026 1059
-110 -97 S O SIGUIJ 1824 OH2 WAT S 39 1 0 0 221 51 289
S O HETATM 1825 0H2 WAT S 40 19 429 -5 617 48 324 1 00
17 18 S O ANISOU 1825 0H2 WAT S 40 1922 2364 1913 272
-3 9 S O SIGUIJ 1825 OH2 WAT S 40 1 0 0 221 51 289 S O
HETATM 1826 OH2 WAT S 41 9 243 16 808 19 409 1 00 17
74 S O ANISOU 1826 OH2 WAT S 41 2768 1982 2206 -321
-314 128 S O SIGUIJ 1826 OH2 WAT S 41 1 0 0 221 51 289
S O HETATM 1827 0H2 WAT S 42 8 159 -7 341 50 894 1 00
19 75 S O ANISOU 1827 0H2 WAT S 42 2982 2433 2025 -328
-349 137 S O SIGUIJ 1827 OH2 WAT S 42 1 0 0 221 51 289
S O HETATM 1828 OH2 WAT S 43 24 526 -15 892 42 152 1
00 19 49 S O ANISOU 1828 0H2 WAT S 43 3887 1662 2311
514 -288 -76 S O SIGUIJ 1828 0H2 WAT S 43 1 0 0 221 51
289 S O HETATM 1829 OH2 WAT S 44 15 071 0 754 16 873 1
00 23 52 S O ANISOU 1829 0H2 WAT S 44 2962 3462 2125
-799 -23 14 S O SIGUIJ 1829 0H2 WAT S 44 1 0 0 221 51
289 S O HETATM 1830 0H2 WAT S 45 1 623 1 863 38 928 1
00 19 00 S O ANISOU 1830 OH2 WAT S 45 2163 2827 2281
252 -5 5 S O SIGUIJ 1830 0H2 WAT S 45 1 0 0 221 51 289
S O HETATM 1831 0H2 WAT S 46 1 083 11 640 21 244 1 00
20 42 S O ANISOU 1831 OH2 WAT S 46 2274 2112 2993 9
-227 -8 S O SIGUIJ 1831 0H2 WAT S 46 1 0 0 221 51 289
S OHETATM 1832 OH2 WAT S 47 -0.976 -2. 337 46 .128 1
.00 20 .63 S O ANISOU 1832 0H2 WAT S 47 3091 1922 2501
-91 62 -7 S O SIGUIJ 1832 OH2 WAT S 47 1 0 0 221 51
289 S O HETATM 1833 OH2 WAT S 48 -1.532 3 .190 35 .408
1 .00 18 .27 S O ANISOU 1833 OH2 WAT S 48 2523 2040
2240 155 13 5 S O SIGUIJ 1833 OH2 WAT S 48 1 0 0 221
51 289 S O HETATM 1834 0H2 WAT S 49 10.268 17. 052 21
.922 1 .00 15 .72 S O ANISOU 1834 0H2 WAT S 49 2308
2056 1739 -85 -374 70 S O SIGUIJ 1834 0H2 WAT S 49 1 0
0 221 51 289 S O HETATM 1835 OH2 WAT S 50 13.003 -12.
816 35 .683 1 .00 20 .60 S O ANISOU 1835 OH2 WAT S 50
3574 2019 2471 410 -281 -85 S O SIGUIJ 1835 OH2 WAT S
50 1 0 0 221 51 289 S O HETATM 1836 OH2 WAT S 51
23.454 2 .971 26 .072 1 .00 20 .51 S O ANISOU 1836 OH2
WAT S 51 2369 2806 2279 322 -1 -9 S O SIGUIJ 1836 0H2
WAT S 51 1 0 0 221 51 289 S O HETATM 1837 OH2 WAT S 52
20.163 20. 835 28 .950 1 .00 19 .73 S O ANISOU 1837
OH2 WAT S 52 1831 2320 4535 -156 -248 -51 S O SIGUIJ
1837 OH2 WAT S 52 1 0 0 221 51 289 S O HETATM 1838 0H2
WAT S 53 18.260 4 .832 31 .017 1 .00 16 .47 S O ANISOU
1838 OH2 WAT S 53 1722 1988 1893 -20 -25 -2 S O SIGUIJ
1838 OH2 WAT S 53 1 0 0 221 51 289 S O HETATM 1839 0H2
WAT S 54 3.473 1 .488 41 .250 1 .00 15 .36 S O ANISOU
1839 OH2 WAT S 54 2028 1518 1768 207 409 148 S O
SIGUIJ 1839 0H2 WAT S 54 1 0 0 221 51 289 S O HETATM
1840 0H2 WAT S 55 15.273 -6. 972 16 .641 1 .00 26 .28
S O ANISOU 1840 0H2 WAT S 55 4371 3181 2970 325 235 56
S O SIGUIJ 1840 OH2 WAT S 55 1 0 0 221 51 289 S O
HETATM 1841 0H2 WAT S 56 4.097 22. 217 31 .651 1 .00
18 .32 S O ANISOU 1841 OH2 WAT S 56 2455 2059 2064 542
92 87 S O SIGUIJ 1841 OH2 WAT S 56 1 0 0 221 51 289 S
O HETATM 1842 0H2 WAT S 57 17.859 16. 386 19 .498 1
.00 16 .54 S O ANISOU 1842 OH2 WAT S 57 2118 2397 1880
153 666 686 S O SIGUIJ 1842 OH2 WAT S 57 1 0 0 221 51
289 S O HETATM 1843 0H2 WAT S 58 3.109 -4. 539 29 .443
1 .00 23 .06 S O ANISOU 1843 0H2 WAT S 58 4608 2423
2713 35 808 13 S O SIGUIJ 1843 OH2 WAT S 58 1 0 0 221
51 289 S O HETATM 1844 0H2 WAT S 59 -2.538 7 .349 37
.099 1 .00 19 .86 S O ANISOU 1844 0H2 WAT S 59 2079
2504 2374 -596 170 179 S O SIGUIJ 1844 OH2 WAT S 59 1
0 0 221 51 289 S O HETATM 1845 OH2 WAT S 60 19.442 18.
113 31 .002 1 .00 32 .60 S O ANISOU 1845 OH2 WAT S 60
5406 6964 4243 11 -68 0 S O SIGUIJ 1845 OH2 WAT S 60 1
0 0 221 51 289 S O HETATM 1846 OH2 WAT S 62 4.758 -5.
404 30 .600 1 .00 24 .62 S O ANISOU 1846 OH2 WAT S 62
2411 3146 3148 -140 29 5 S O SIGUIJ 1846 0H2 WAT S 62
1 0 0 221 51 289 S O 



HETATM 1847 0H2 WAT S 63 11.832 20. 865 35 .382 1 .00
22 .71 S O ANISOU 1847 OH2 WAT S 63 3516 3544 2255
-2153 -517 619 S O SIGUIJ 1847 OH2 WAT S 63 1 0 0 221
51 289 S O HETATM 1848 OH2 WAT S 64 9.886 18. 217 24
.619 1 .00 16 .50 S O ANISOU 1848 OH2 WAT S 64 1996
1565 2669 -88 -22 1 S O SIGUIJ 1848 0H2 WAT S 64 1 0 0
221 51 289 S OHETATM 1849 0H2 WAT S 65 17.902 6 .647
49 .778 1 .00 24 .11 S O ANISOU 1849 OH 2 WAT S 65
5482 2700 2275 1291 -322 -128 S O SIGUIJ 1849 OH 2 WAT
S 65 1 0 0 221 51 289 S O HETATM 1850 0H2 WAT S 66
3.910 -12. 994 45 .112 1.00 25 .58 S O ANISOU 1850 OH2
WAT S 66 3118 1706 5270 346 177 10 S O SIGUIJ 1850 OH
2 WAT S 66 1 0 0 221 51 289 S O HETATM 1851 0H2 WAT S
67 22.241 18. 528 23 .106 1 .00 36 .69 S O ANISOU 1851
0H2 WAT S 67 3190 4405 5377 -5 117 0 S O SIGUIJ 1851
0H2 WAT S 67 1 0 0 221 50 289 S O HETATM 1852 0H2 WAT
S 68 -3.052 4 .627 30 .518 1 .00 29 .98 S O ANISOU
1852 OH 2 WAT S 68 5803 8921 4571 -4535 -20 -291 S O
SIGUIJ 1852 OH 2 WAT S 68 1 0 0 221 50 289 S O HETATM
1853 OH2 WAT S 69 11.974 4 .666 53 .712 1.00 19 .70 S
O ANISOU 1853 OH 2 WAT S 69 3516 2783 2099 -55 627 -48
S O SIGUIJ 1853 OH 2 WAT S 69 1 0 0 221 50 289 S O
HETATM 1854 OH 2 WAT S 70 27.570 -6. 698 38 .544 1 .00
27 .70 S O ANISOU 1854 OH 2 WAT S 70 3182 4401 3470
557 -13 13 S O SIGUIJ 1854 0H2 WAT S 70 1 0 0 221 50
289 S O HETATM 1855 OH 2 WAT S 71 -4.331 5 .240 42
.885 1 .00 28 .52 S O ANISOU 1855 OH 2 WAT S 71 2834
3803 4481 311 1196 -245 S O SIGUIJ 1855 OH2 WAT S 71 1
0 0 221 50 289 S O HETATM 1856 OH 2 WAT S 72 -1.710
13. 915 40 .211 1 .00 20 .83 S O ANISOU 1856 0H2 WAT S
72 2239 2670 3203 92 -179 26 S O SIGUIJ 1856 OH 2 WAT
S 72 1 0 0 221 50 289 S O HETATM 1857 0H2 WAT S 73
10.041 9 .287 14 .686 1 .00 23 .91 S O ANISOU 1857 0H2
WAT S 73 3206 4013 2440 -343 -149 13 S O SIGUIJ 1857
OH 2 WAT S 73 1 0 0 221 50 289 S O HETATM 1858 0H2 WAT
S 74 27.415 -2. 814 43 .051 1 .00 27 .21 S O ANISOU
1858 0H2 WAT S 74 2485 2794 6783 45 -1456 25 S O
SIGUIJ 1858 OH 2 WAT S 74 1 0 0 221 50 289 S O HETATM
1859 OH 2 WAT S 75 24.225 -9. 992 45 .971 1 .00 26 .90
S O ANISOU 1859 OH 2 WAT S 75 3281 2840 3048 63 5 1 S
O SIGUIJ 1859 OH 2 WAT S 75 1 0 0 221 50 289 S O
HETATM 1860 0H2 WAT S 76 7.451 15. 587 21 .470 1.00 18
.46 S O ANISOU 1860 OH 2 WAT S 76 3159 2145 1620 190
97 15 S O SIGUIJ 1860 0H2 WAT S 76 1 0 0 221 50 289 S
O HETATM 1861 0H2 WAT S 77 23.079 9 .316 51 .019 1.00
31 .41 S 0 ANISOU 1861 OH 2 WAT S 77 7206 2582 3785
-1401 1671 513 S O SIGUIJ 1861 0H2 WAT S 77 1 0 0 221
50 289 S O HETATM 1862 0H2 WAT S 78 -3.582 2 .710 41
.526 1 .00 23 .55 S O ANISOU 1862 0H2 WAT S 78 1798
3072 3934 -311 96 18 S O SIGUIJ 1862 OH 2 WAT S 78 1 0
0 221 50 289 S O HETATM 1863 0H2 WAT S 79 9.534 -7.
797 21 .704 1.00 22 .74 S O ANISOU 1863 OH 2 WAT S 79
2763 4898 1870 557 -89 -22 S O SIGUIJ 1863 0H2 WAT S
79 1 0 0 221 50 289 S O HETATM 1864 OH 2 WAT S 80
2.971 16. 345 14 .945 1.00 30 .00 S O ANISOU 1864 OH 2
WAT S 80 3558 4133 4282 33 -20 1 S O SIGUIJ 1864 OH 2
WAT S 80 1 0 0 221 50 289 S O HETATM 1865 0H2 WAT S 81
20.740 -0. 313 53 .174 1 .00 22 .50 S O ANISOU 1865
OH2 WAT S 81 3241 2437 2297 -463 -658 268 S O SIGUIJ
1865 0H2 WAT S 81 1 0 0 221 50 289 S OHETATM 1866 OH2
WAT S 82 22.883 -0. 067 51.495 1.00 27.35 S O ANISOU
1866 0H2 WAT S 82 2443 3395 2903 -569 -66 -50 S O
SIGUIJ 1866 0H2 WAT S 82 1 0 0 221 50 289 S O HETATM
1867 OH2 WAT S 84 -1.171 7 .724 20.366 1.00 26.92 S O
ANISOU 1867 OH2 WAT S 84 2753 5720 3097 344 -29 15 S O
SIGUIJ 1867 OH2 WAT S 84 1 0 0 221 50 289 S O HETATM
1868 OH2 WAT S 85 3.600 5 .966 14.955 1.00 25.46 S O
ANISOU 1868 0H2 WAT S 85 3254 4647 1830 1465 -70 -46 S
O SIGUIJ 1868 0H2 WAT S 85 1 0 0 221 50 289 S O HETATM
1869 OH2 WAT S 86 32.035 8 .228 33.633 1.00 27.13 S O
ANISOU 1869 OH2 WAT S 86 3557 4229 3973 10 -13 0 S O
SIGUIJ 1869 OH2 WAT S 86 1 0 0 221 50 289 S O HETATM
1870 OH2 WAT S 87 10.744 24. 913 28.060 1.00 29.54 S O
ANISOU 1870 OH2 WAT S 87 5299 3251 4261 -984 -31 20 S
O SIGUIJ 1870 0H2 WAT S 87 1 0 0 221 50 289 S O HETATM
1871 0H2 WAT S 88 20.299 -8. 109 23.247 1.00 24.84 S O
ANISOU 1871 OH2 WAT S 88 4326 2753 2982 924 61 34 S O
SIGUIJ 1871 OH2 WAT S 88 1 0 0 221 50 289 S O HETATM
1872 0H2 WAT S 89 13.944 8 .215 13.170 1.00 22.01 S O
ANISOU 1872 OH2 WAT S 89 2965 4174 1733 -774 - :109 8
S O SIGUIJ 1872 OH2 WAT S 89 1 0 0 221 50 289 S O
HETATM 1873 0H2 WAT S 90 18.818 15. 142 31.512 1.00
19.19 S O ANISOU 1873 OH2 WAT S 90 2253 3049 1644 -56
53 -1 S O SIGUIJ 1873 0H2 WAT S 90 1 0 0 221 50 289 S
O HETATM 1874 OH2 WAT S 91 10.160 14. 327 23.218 1.00
17.24 S O ANISOU 1874 0H2 WAT S 91 2285 2044 2240 -28
0 0 S O SIGUIJ 1874 OH2 WAT S 91 1 0 0 221 50 289 S O
HETATM 1875 0H2 WAT S 92 19.051 2 .536 18.790 1.00
22.31 S O ANISOU 1875 OH2 WAT S 92 3789 2407 1997 -450
605 -159 S O SIGUIJ 1875 0H2 WAT S 92 1 0 0 221 50 289
S O HETATM 1876 0H2 WAT S 93 18.311 15. 147 36.811
1.00 23.61 S O ANISOU 1876 OH2 WAT S 93 2272 2201 4255
-624 -97 10 S O SIGUIJ 1876 0H2 WAT S 93 1 0 0 221 50
289 S O HETATM 1877 OH2 WAT S 94 22.759 11. 550 16.574
1.00 24.71 S O ANISOU 1877 OH2 WAT S 94 3729 2674 3069
-99 46 -6 S O SIGUIJ 1877 OH2 WAT S 94 1 0 0 221 50
289 S O HETATM 1878 OH2 WAT S 95 4.625 -0. 920 52.854
1.00 25.59 S O ANISOU 1878 0H2 WAT S 95 2602 6051 2740
1218 -27 59 S O SIGUIJ 1878 OH2 WAT S 95 1 0 0 221 50
289 S O HETATM 1879 0H2 WAT S 96 28.207 -6. 456 34.713
1.00 24.66 S O ANISOU 1879 OH2 WAT S 96 2941 4153 8749
51 -1299 59 S O SIGUIJ 1879 OH2 WAT S 96 1 0 0 221 50
289 S O HETATM 1880 0H2 WAT S 97 22.260 -8. 621 24.974
1.00 25.76 S O ANISOU 1880 OH2 WAT S 97 4216 2047 2584
300 177 -28 S O SIGUIJ 1880 OH2 WAT S 97 1 0 0 221 50
289 S O HETATM 1881 0H2 WAT S 98 29.377 1 .424 35.670
1.00 28.05 S O ANISOU 1881 0H2 WAT S 98 2756 3143 5489
-29 -1115 -15 S O SIGUIJ 1881 0H2 WAT S 98 1 0 0 221
50 289 S O HETATM 1882 OH2 WAT S 99 7.978 26. 620
35.039 1.00 27.96 S O ANISOU 1882 OH2 WAT S 99 4287
3004 3516 776 23 16 S O SIGUIJ 1882 OH2 WAT S 99 1 0 0
221 50 289 S OHETATM 1883 OH2 WAT S 100 22.630 9.441
32.458 1.00 20.69 S O ANISOU 1883 OH2 WAT S 100 2311
2591 2466 -17 0 0 S O SIGUIJ 1883 OH2 WAT S 100 1 0 0
221 50 289 S O HETATM 1884 OH2 WAT S 101 0.044 -0.604
40.115 1.00 23.48 S O ANISOU 1884 0H2 WAT S 101 4663
1966 3220 908 112 51 S O SIGUIJ 1884 0H2 WAT S 101 1 0
0 221 50 289 S O HETATM 1885 OH2 WAT S 102 10.586
-14.310 36.023 1.00 32.88 S O ANISOU 1885 0H2 WAT S
102 3736 3334 5679 13 374 0 S O SIGUIJ 1885 OH2 WAT S
102 1 0 0 221 50 289 S O HETATM 1886 OH2 WAT S 103
-0.807 17.916 30.201 1.00 25.73 S O ANISOU 1886 0H2
WAT S 103 2592 3349 4155 480 117 -46 S O SIGUIJ 1886
OH2 WAT S 103 1 0 0 221 50 289 S O HETATM 1887 0H2 WAT
S 104 26.760 -8.913 35.163 1.00 27.66 S O ANISOU 1887
OH2 WAT S 104 2555 3497 5031 791 -387 171 S O SIGUIJ
1887 0H2 WAT S 104 1 0 0 221 50 289 S O HETATM 1888
OH2 WAT S 105 3.515 9.065 11.759 1.00 30.62 S O ANISOU
1888 OH2 WAT S 105 3112 4092 5105 142 389 -40 S O
SIGUIJ 1888 0H2 WAT S 105 1 0 0 221 50 289 S O HETATM
1889 OH2 WAT S 106 6.014 6.816 50.133 1.00 22.77 S O
ANISOU 1889 0H2 WAT S 106 2984 3487 2553 -65 64 -1 S O
SIGUIJ 1889 0H2 WAT S 106 1 0 0 221 50 289 S O HETATM
1890 OH2 WAT S 107 2.535 0.919 21.717 1.00 30.69 S O
ANISOU 1890 0H2 WAT S 107 2951 3619 3870 88 -46 5 S O
SIGUIJ 1890 OH2 WAT S 107 1 0 0 221 50 289 S O HETATM
1891 0H2 WAT S 108 8.473 5.739 51.277 1.00 27.33 S O
ANISOU 1891 0H2 WAT S 108 3033 2855 4859 3 610 12 S O
SIGUIJ 1891 OH2 WAT S 108 1 0 0 221 50 289 S O HETATM
1892 0H2 WAT S 109 27.074 -11.879 44.074 1.00 31.97 S
O ANISOU 1892 0H2 WAT S 109 6557 3884 8374 -192 1 0 S
O SIGUIJ 1892 OH2 WAT S 109 1 0 0 221 50 289 S O
HETATM 1893 OH2 WAT S 110 26.737 -0.258 45.534 1.00
24.30 S O ANISOU 1893 OH2 WAT S 110 2819 3015 3951 8
-466 17 S O SIGUIJ 1893 0H2 WAT S 110 1 0 0 221 50 289
S O HETATM 1894 OH2 WAT S 111 23.962 16.801 23.275
1.00 30.34 S O ANISOU 1894 0H2 WAT S 111 4010 6257
3100 -2485 -7 57 S O SIGUIJ 1894 0H2 WAT S 111 1 0 0
221 50 289 S O HETATM 1895 OH2 WAT S 112 16.366
-14.016 33.250 1.00 31.21 S O ANISOU 1895 0H2 WAT S
112 6815 4084 4423 -1632 -105 59 S O SIGUIJ 1895 0H2
WAT S 112 1 0 0 221 50 289 S O HETATM 1896 OH2 WAT S
113 31.549 3.790 28.438 1.00 29.85 S O ANISOU 1896 0H2
WAT S 113 2361 5373 3457 -594 487 160 S O SIGUIJ 1896
OH2 WAT S 113 1 0 0 221 50 289 S O HETATM 1897 OH2 WAT
S 114 29.814 0.473 25.485 1.00 33.55 S O ANISOU 1897
0H2 WAT S 114 3467 6416 4692 1851 324 -280 S O SIGUIJ
1897 OH2 WAT S 114 1 0 0 221 50 289 S O HETATM 1898
0H2 WAT S 115 15.127 12.287 45.057 1.00 20.18 S O
ANISOU 1898 0H2 WAT S 115 2358 2101 2652 -13 -4 0 S O
SIGUIJ 1898 OH2 WAT S 115 1 0 0 221 50 289 S O HETATM
1899 OH2 WAT S 116 25.755 -5.365 27.616 1.00 27.02 S O
ANISOU 1899 OH2 WAT S 116 3859 4146 2556 39 281 -27 S
O SIGUIJ 1899 OH2 WAT S 116 1 0 0 221 50 289 S OHETATM
1900 OH2 WAT S 117 2.661 19.940 22.804 1.00 28.19 S O
ANISOU 1900 OH 2 WAT S 117 2612 4405 4384 427 -139 32
S O SIGUIJ 1900 OH2 WAT S 117 1 0 0 221 50 289 S O
HETATM 1901 OH 2 WAT S 118 13.816 10.501 27.860 1.00
18.47 S O ANISOU 1901 OH 2 WAT S 118 2713 2171 1862
-163 9 -2 S O SIGUIJ 1901 OH2 WAT S 118 1 0 0 221 50
289 S O HETATM 1902 OH 2 WAT S 119 26.259 -0.965
25.298 1.00 33.83 S O ANISOU 1902 OH2 WAT S 119 3054
7527 4940 -751 504 127 S O SIGUIJ 1902 OH2 WAT S 119 1
0 0 221 50 289 S O HETATM 1903 OH2 WAT S 120 11.223
23.743 16.870 1.00 33.09 S O ANISOU 1903 OH 2 WAT S
120 6540 2820 4675 -1098 -79 33 S O SIGUIJ 1903 OH 2
WAT S 120 1 0 0 221 50 289 S O HETATM 1904 OH 2 WAT S
121 -0.480 7.799 26.995 1.00 26.19 S O ANISOU 1904 OH
2 WAT S 121 3214 4175 2071 163 -451 -7 S O SIGUIJ 1904
OH 2 WAT S 121 1 0 0 221 50 289 S O HETATM 1905 OH 2
WAT S 122 2.362 15.205 44.578 1.00 27.82 S O ANISOU
1905 OH2 WAT S 122 5512 2305 4024 -230 173 -21 S O
SIGUIJ 1905 OH2 WAT S 122 1 0 0 221 50 289 S O HETATM
1906 OH 2 WAT S 123 19.715 7.754 50.940 1.00 25.17 S O
ANISOU 1906 OH2 WAT S 123 3519 3788 2747 -14 107 1 S O
SIGUIJ 1906 OH 2 WAT S 123 1 0 0 221 50 289 S O HETATM
1907 OH2 WAT S 124 2.758 18.725 16.752 1.00 34.08 S O
ANISOU 1907 OH 2 WAT S 124 5908 6912 4121 12 -107 1 S
O SIGUIJ 1907 OH 2 WAT S 124 1 0 0 221 50 289 S O
HETATM 1908 OH 2 WAT S 125 -4.642 -10.188 42.639 1.00
29.52 S O ANISOU 1908 OH2 WAT S 125 2512 4249 9593
-641 1917 396 S O SIGUIJ 1908 OH 2 WAT S 125 1 0 0 221
50 289 S O HETATM 1909 OH 2 WAT S 126 1.240 18.510
38.272 1.00 27.99 S O ANISOU 1909 OH 2 WAT S 126 4172
2933 2552 -57 889 -32 S O SIGUIJ 1909 0H2 WAT S 126 1
0 0 221 50 289 S O HETATM 1910 OH2 WAT S 127 3.642
-7.543 31.958 1.00 27.77 S O ANISOU 1910 OH 2 WAT S
127 3242 3568 3779 -1225 -131 -168 S O SIGUIJ 1910 OH2
WAT S 127 1 0 0 221 50 289 S O HETATM 1911 OH2 WAT S
128 -2.003 -7.145 36.395 1.00 36.40 S O ANISOU 1911 OH
2 WAT S 128 4151 5058 5863 -12 49 0 S O SIGUIJ 1911
OH2 WAT S 128 1 0 0 221 50 289 S O HETATM 1912 OH 2
WAT S 129 15.145 -8.406 27.073 1.00 37.08 S O ANISOU
1912 0H2 WAT S 129 6125 6305 3951 3848 -145 -185 S O
SIGUIJ 1912 OH 2 WAT S 129 1 0 0 221 50 289 S O HETATM
1913 OH 2 WAT S 130 27.252 15.441 28.847 1.00 38.58 S
O ANISOU 1913 OH2 WAT S 130 7244 4494 10213 95 48 0 S
O SIGUIJ 1913 OH 2 WAT S 130 1 0 0 221 50 289 S O
HETATM 1914 OH 2 WAT S 131 24.590 -4.578 24.926 1.00
35.10 S O ANISOU 1914 OH2 WAT S 131 3086 6214 4364 997
45 -23 S O SIGUIJ 1914 OH 2 WAT S 131 1 0 0 221 50 289
S O HETATM 1915 OH2 WAT S 132 26.779 10.309 19.245
1.00 31.56 S O ANISOU 1915 OH 2 WAT S 132 3055 7679
5170 1664 139 -74 S O SIGUIJ 1915 OH2 WAT S 132 1 0 0
221 50 289 S O HETATM 1916 OH 2 WAT S 133 0.533 -7.125
45.253 1.00 27.88 S O ANISOU 1916 OH 2 WAT S 133 2994
2259 3593 -212 48 3 S O SIGUIJ 1916 OH 2 WAT S 133 1 0
0 221 50 289 S OHETATM 1917 OH2 WAT S 134 16.753 -10.
311 29 .928 1.00 34.28 S O ANISOU 1917 OH2 WAT S 134
4945 7839 2779 -415 -1740 230 S O SIGUIJ 1917 OH2 WAT
S 134 1 0 0 221 50 289 S O HETATM 1918 OH2 WAT S 135
10.504 -11. 853 51 .167 1.00 25.02 S O ANISOU 1918 0H2
WAT S 135 5148 2692 3373 -1536 -817 494 S O SIGUIJ
1918 OH2 WAT S 135 1 0 0 221 50 289 S O HETATM 1919
OH2 WAT S 136 15.253 19. 090 16 .547 1.00 35.54 S O 



ANISOU 1919 OH2 WAT S 136 6539 6105 2770 13 478 5 S O
SIGUIJ 1919 OH2 WAT S 136 1 0 0 221 50 289 S O HETATM
1920 OH2 WAT S 137 24.070 15. 576 28 .300 1.00 39.96 S
O ANISOU 1920 OH2 WAT S 137 6082 3159 8207 150 -17 0 S
O SIGUIJ 1920 OH2 WAT S 137 1 0 0 221 50 289 S O
HETATM 1921 OH2 WAT S 138 19.951 -7. 890 49 .428 1.00
37.63 S O ANISOU 1921 OH2 WAT S 138 6820 3803 3909
1919 69 39 S O SIGUIJ 1921 0H2 WAT S 138 1 0 0 221 50
289 S O HETATM 1922 OH2 WAT S 139 9.825 -10. 874 30
.024 1.00 24.32 S O ANISOU 1922 OH2 WAT S 139 4437
1727 3182 -42 382 -3 S O SIGUIJ 1922 0H2 WAT S 139 1 0
0 221 50 289 S O HETATM 1923 OH2 WAT S 140 14.562 14.
178 16 .243 1.00 30.34 S O ANISOU 1923 OH2 WAT S 140
5368 3719 3000 -1110 560 -266 S O SIGUIJ 1923 0H2 WAT
S 140 1 0 0 221 50 289 S O HETATM 1924 OH2 WAT S 141
9.307 13. 549 16 .592 1.00 30.74 S O ANISOU 1924 0H2
WAT S 141 4656 5144 4124 48 -3 0 S O SIGUIJ 1924 0H2
WAT S 141 1 0 0 221 49 289 S O HETATM 1925 OH2 WAT S
142 0.546 21. 352 27 .878 1.00 40.45 S O ANISOU 1925
0H2 WAT S 142 9491 3460 8370 1133 -6 -3 S O SIGUIJ
1925 OH2 WAT S 142 1 0 0 221 49 289 S O HETATM 1926
0H2 WAT S 143 -1.885 14. 390 46 .062 1.00 29.21 S O
ANISOU 1926 0H2 WAT S 143 3516 3899 2996 38 39 S O
SIGUIJ 1926 OH2 WAT S 143 1 0 0 221 49 289 S O HETATM
1927 OH2 WAT S 144 29.346 -6,,151 41 .426 1.00 41.53 S
O ANISOU 1927 0H2 WAT S 144 3285 8590 8848 929 1170
-193 S O SIGUIJ 1927 OH2 WAT S 144 1 0 0 221 49 289 S
O HETATM 1928 0H2 WAT S 145 29.449 -1..201 37 .125
1.00 33 .69 S O ANISOU 1928 0H2 WAT S 145 2299 13945
5181 1681 -132 46 S O SIGUIJ 1928 OH2 WAT S 145 1 0 0
221 49 289 S O HETATM 1929 OH2 WAT S 146 25.252 0
..908 49 .035 1.00 29.41 S O ANISOU 1929 OH2 WAT S 146
2514 6062 4510 1324 -138 67 S O SIGUIJ 1929 0H2 WAT S
146 1 0 0 221 49 289 S O HETATM 1930 0H2 WAT S 147
2.465 1 .781 52 .221 1.00 25.79 S O ANISOU 1930 0H2
WAT S 147 4627 3968 2707 6 -449 -2 S O SIGUIJ 1930 OH2
WAT S 147 1 0 0 221 49 289 S O HETATM 1931 OH2 WAT S
148 -4.135 10 .402 43 .978 1.00 33 .44 S O ANISOU 1931
OH2 WAT S 148 3655 7568 7772 2975 -323 200 S O SIGUIJ
1931 0H2 WAT S 148 1 0 0 221 49 289 S O HETATM 1932
OH2 WAT S 149 17.550 -1 .360 16 .721 1.00 26.03 S O
ANISOU 1932 OH2 WAT S 149 5814 3014 2319 293 1493 103
S O SIGUIJ 1932 0H2 WAT S 149 1 0 0 221 49 289 S O
HETATM 1933 0H2 WAT S 150 10.868 14 .790 18 .228 1.00
26.66 S O ANISOU 1933 0H2 WAT S 150 3764 3047 2718 112
-180 -23 S O SIGUIJ 1933 OH2 WAT S 150 1 0 0 221 49
289 S OHETATM 1934 OH 2 WAT S 151 1.010 -10.401 38.943
1.00 4 0 .44 S O ANISOU 1934 OH 2 WAT S 151 2459 2034
3405 -95 -126 4 S O SIGUIJ 1934 0H2 WAT S 151 1 0 0
221 4 9 289 S O HETATM 1935 0H2 WAT S 152 30.616
-13.418 38.615 1.00 34 .81 S O ANISOU 1935 0H2 WAT S
152 8399 3393 10988 -717 -27 _ 9 S O SIGUIJ 1935 OH 2
WAT S 152 1 0 0 221 49 289 S O HETATM 1936 0H2 WAT S
153 24.409 3.497 23.403 1.00 40 .31 S O ANISOU 1936 OH
2 WAT S 153 5220 10991 3367 4730 -16 -70 S O SIGUIJ
1936 0H2 WAT S 153 1 0 0 221 49 289 S O HETATM 1937 OH
2 WAT S 154 21.557 7.062 27.654 1.00 28 .84 S O ANISOU
1937 OH 2 WAT S 154 3016 2992 2883 1 5 0 S O SIGUIJ
1937 0H2 WAT S 154 1 0 0 221 49 289 S O HETATM 1938 OH
2 WAT S 155 20.517 18.633 25.054 1.00 30 .26 S O
ANISOU 1938 OH 2 WAT S 155 2750 4489 4630 -321 -103
-18 S O SIGUIJ 1938 0H2 WAT S 155 1 0 0 221 49 289 S O
HETATM 1939 OH 2 WAT S 156 32.648 4.297 32.274 1.00 37
.94 S O ANISOU 1939 0H2 WAT S 156 3269 8129 5917 181
-262 14 S O SIGUIJ 1939 0H2 WAT S 156 1 0 0 221 49 289
S O HETATM 1940 OH 2 WAT S 157 21.979 13.016 14.583
1.00 35 .88 S O ANISOU 1940 OH 2 WAT S 157 9146 5044
3682 317 1657 104 S O SIGUIJ 1940 0H2 WAT S 157 1 0 0
221 49 289 S O HETATM 1941 OH 2 WAT S 158 6.095 -7.842
18.423 1.00 34 .85 S O ANISOU 1941 OH 2 WAT S 158
12566 3609 4280 163 -318 -6 S O SIGUIJ 1941 0H2 WAT S
158 1 0 0 221 49 289 S O HETATM 1942 OH 2 WAT S 159
26.591 -4.927 36.071 1.00 29 .60 S O ANISOU 1942 OH 2
WAT S 159 4378 4005 3346 -44 -89 7 S O SIGUIJ 1942 OH
2 WAT S 159 1 0 0 221 49 289 S O HETATM 1943 0H2 WAT S
160 5.561 0.764 54.769 1.00 30 .77 S O ANISOU 1943 0H2
WAT S 160 2598 3822 2614 932 -4 10 S O SIGUIJ 1943 OH
2 WAT S 160 1 0 0 221 49 289 S O HETATM 1944 OH 2 WAT
S 161 10.527 25.609 25.108 1.00 34 .60 S O ANISOU 1944
0H2 WAT S 161 3770 3075 7386 10 -1730 -25 S O SIGUIJ
1944 OH 2 WAT S 161 1 0 0 221 49 289 S O HETATM 1945
0H2 WAT S 162 3.585 27.472 24.727 1.00 37 .60 S O
ANISOU 1945 0H2 WAT S 162 5160 6221 7339 -23 -124 -2 S
O SIGUIJ 1945 OH2 WAT S 162 1 0 0 221 49 289 S O
HETATM 1946 0H2 WAT S 163 -3.314 -0.083 44.414 1.00 33
.32 S O ANISOU 1946 OH 2 WAT S 163 2250 7193 5469 904
-129 29 S O SIGUIJ 1946 0H2 WAT S 163 1 0 0 221 49 289
S O HETATM 1947 0H2 WAT S 165 20.321 8.942 48.820 1.00
9 .64 S O ANISOU 1947 OH 2 WAT S 165 3678 3212 2252
-60 140 -12 S O SIGUIJ 1947 OH 2 WAT S 165 1 0 0 221
49 289 S O HETATM 1948 0H2 WAT S 166 16.533 7.447
53.478 1.00 9 .64 S O ANISOU 1948 OH 2 WAT S 166 3421
5345 3498 -1663 12 27 S O SIGUIJ 1948 0H2 WAT S 166 1
0 0 221 49 289 S O HETATM 1949 0H2 WAT S 167 6.384
13.286 44.630 1.00 9 .64 S O ANISOU 1949 OH 2 WAT S
167 4095 2912 2148 1211 -629 -376 S O SIGUIJ 1949 0H2
WAT S 167 1 0 0 221 49 289 S O HETATM 1950 0H2 WAT S
168 15.586 14.651 46.353 1.00 9 .64 S O ANISOU 1950 OH
2 WAT S 168 5956 2789 3140 -1976 788 -443 S O SIGUIJ
1950 0H2 WAT S 168 1 0 0 221 49 289 S OHETATM 1951 OH
2 WAT S 169 17.717 14 .045 44 .656 1 .00 9 .64 S O
ANISOU 1951 OH 2 WAT S 169 2696 3803 3222 -469 -12 -7
S O SIGUIJ 1951 0H2 WAT S 169 1 0 0 221 49 289 S O
HETATM 1952 0H2 WAT S 170 11.975 11 .416 52 .995 1 .00
9 .64 S O ANISOU 1952 OH2 WAT S 170 4141 3516 3042 -26
-61 2 S O SIGUIJ 1952 OH 2 WAT S 170 1 0 0 221 49 289
S O HETATM 1953 0H2 WAT S 171 -8.832 4 .580 35 .128 1
.00 9 .64 S O ANISOU 1953 OH 2 WAT S 171 3442 5617
4705 1720 401 -335 S O SIGUIJ 1953 OH 2 WAT S 171 1 0
0 221 49 289 S O HETATM 1954 OH 2 WAT S 172 -4.277 -4
.060 36 .933 1 .00 9 .64 S O ANISOU 1954 0H2 WAT S 172
3880 2781 5563 -10 -45 0 S O SIGUIJ 1954 OH 2 WAT S
172 1 0 0 221 49 289 S O HETATM 1955 0H2 WAT S 173
-0.557 -0 .253 30 .091 1 .00 9 .64 S O ANISOU 1955 OH
2 WAT S 173 4876 8675 2710 779 -714 -21 S O SIGUIJ
1955 0H2 WAT S 173 1 0 0 221 49 289 S O HETATM 1956 OH
2 WAT S 174 -1.005 2 .812 28 .885 1 .00 9 .64 S O
ANISOU 1956 0H2 WAT S 174 2929 6755 3085 -252 3 2 S O
SIGUIJ 1956 OH 2 WAT S 174 1 0 0 221 49 289 S O HETATM
1957 OH 2 WAT S 175 2.618 2 .639 29 .286 1 .00 9 .64 S
O ANISOU 1957 OH 2 WAT S 175 2571 3346 2427 -193 -6 4
S O SIGUIJ 1957 0H2 WAT S 175 1 0 0 221 49 289 S O
HETATM 1958 OH 2 WAT S 176 -6.600 7 .509 35 .036 1 .00
9 .64 S O ANISOU 1958 0H2 WAT S 176 2597 3342 6658 -80
845 24 S O SIGUIJ 1958 OH 2 WAT S 176 1 0 0 221 49 289
S O HETATM 1959 OH 2 WAT S 177 -0.477 17 .088 36 .911
1 .00 9 .64 S O ANISOU 1959 0H2 WAT S 177 2189 3076
4218 -3 153 0 S O SIGUIJ 1959 OH 2 WAT S 177 1 0 0 221
49 289 S O HETATM 1960 OH 2 WAT S 178 -1.260 11 .427
27 .528 1 .00 9 .64 S O ANISOU 1960 0H2 WAT S 178 2773
4969 3125 419 14 -9 S O SIGUIJ 1960 0H2 WAT S 178 1 0
0 221 49 289 S O HETATM 1961 OH 2 WAT S 179 -0.390 18
.740 34 .942 1 .00 9 .64 S O ANISOU 1961 OH 2 WAT S
179 2232 2541 2884 -14 9 0 S O SIGUIJ 1961 0H2 WAT S
179 1 0 0 221 49 289 S O HETATM 1962 OH 2 WAT S 180
-3.823 8 .680 29 .774 1 .00 9 .64 S O ANISOU 1962 0H2
WAT S 180 5318 4474 2845 -21 -757 15 S O SIGUIJ 1962
OH 2 WAT S 180 1 0 0 221 4 9 289 S O HETATM 1963 0H2
WAT S 181 -0.781 16 .019 42 .114 1 .00 9 .64 S O
ANISOU 1963 OH 2 WAT S 181 1433 1370 1665 12 407 -109
S O SIGUIJ 1963 OH 2 WAT S 181 1 0 0 221 49 289 S O
HETATM 1964 0H2 WAT S 182 -1.833 14 .757 37 .559 1 .00
9 .64 S O ANISOU 1964 OH 2 WAT S 182 2296 2695 3332 99
-89 14 S O SIGUIJ 1964 OH 2 WAT S 182 1 0 0 221 4 9
289 S O HETATM 1965 0H2 WAT S 183 0.603 17 .701 32
.591 1 .00 9 .64 S O ANISOU 1965 OH 2 WAT S 183 2203
1894 3016 325 -284 -36 S O SIGUIJ 1965 0H2 WAT S 183 1
0 0 221 4 9 289 S O HETATM 1966 OH 2 WAT S 184 25.865
12 .353 35 .363 1 .00 16 .02 S O ANISOU 1966 OH 2 WAT
S 184 3641 5196 6549 185 434 -39 S O SIGUIJ 1966 0H2
WAT S 184 1 0 0 221 49 289 S O HETATM 1967 OH 2 WAT S
185 21.844 14 .030 33 .136 1 .00 16 .02 S O ANISOU
1967 OH 2 WAT S 185 4516 4386 4212 -31 3 -1 S O SIGUIJ
1967 0H2 WAT S 185 1 0 0 221 49 289 S OHETATM 1968 0H2
WAT S 186 -2.383 11.857 46.800 1.00 21.37 S O ANISOU
1968 OH 2 WAT S 186 4014 3408 2846 -9 1102 -20 S O
SIGUIJ 1968 OH 2 WAT S 186 1 0 0 221 49 289 S O HETATM
1969 OH 2 WAT S 187 -0.771 10.542 48.286 1.00 21.37 S
O ANISOU 1969 OH 2 WAT S 187 3450 4573 5571 570 2454
-643 S O SIGUIJ 1969 0H2 WAT S 187 1 0 0 221 49 289 S
O HETATM 1970 OH 2 WAT S 188 2.336 12.093 46.980 1.00
21.37 S O ANISOU 1970 0H2 WAT S 188 7535 3031 4855
2228 335 199 S O SIGUIJ 1970 0H2 WAT S 188 1 0 0 221
49 289 S O HETATM 1971 0H2 WAT S 189 5.725 8.697
49.067 1.00 21.37 S O ANISOU 1971 OH 2 WAT S 189 4279
5874 5746 223 -22 3 S O SIGUIJ 1971 0H2 WAT S 189 1 0
0 221 49 289 S O HETATM 1972 OH 2 WAT S 190 0.753
1.655 54.193 1.00 21.37 S O ANISOU 1972 OH2 WAT S 190
3706 5034 3101 120 -22 -1 S O SIGUIJ 1972 OH 2 WAT S
190 1 0 0 221 49 289 S O HETATM 1973 OH2 WAT S 191
19.317 3.227 56.607 1.00 17.18 S O ANISOU 1973 OH 2
WAT S 191 7181 7861 2353 7 481 -2 S O SIGUIJ 1973 OH 2
WAT S 191 1 0 0 221 49 289 S O HETATM 1974 0H2 WAT S
192 26.731 -5.241 46.724 1.00 17.18 S O ANISOU 1974 OH
2 WAT S 192 2724 6561 5059 995 -414 135 S O SIGUIJ
1974 OH 2 WAT S 192 1 0 0 221 49 289 S O HETATM 1975
OH 2 WAT S 193 18.256 -2.444 55.645 1.00 17.18 S O
ANISOU 1975 OH 2 WAT S 193 1320 2103 1091 -559 -7 29 S
O SIGUIJ 1975 OH 2 WAT S 193 1 0 0 221 4 9 289 S O
HETATM 1976 0H2 WAT S 194 20.237 -5.102 53.796 1.00
17.18 S O ANISOU 1976 OH 2 WAT S 194 3347 3939 3483
-19 1 0 S O SIGUIJ 1976 OH 2 WAT S 194 1 0 0 221 49
289 S O HETATM 1977 0H2 WAT S 195 21.094 -6.781 51.353
1.00 17.18 S O ANISOU 1977 0H2 WAT S 195 7088 4678
4621 334 -2 0 S O SIGUIJ 1977 0H2 WAT S 195 1 0 0 221
49 289 S O HETATM 1978 OH 2 WAT S 196 21.448 -10.306
48.745 1.00 17.18 S O ANISOU 1978 0H2 WAT S 196 4343
3129 4025 247 1 1 S O SIGUIJ 1978 OH 2 WAT S 196 1 0 0
221 49 289 S O HETATM 1979 0H2 WAT S 197 2.024 -13.128
46.308 1.00 25.58 S O ANISOU 1979 0H2 WAT S 197 9217
4744 3533 -710 445 -62 S O SIGUIJ 1979 OH2 WAT S 197 1
0 0 221 49 289 S O HETATM 1980 0H2 WAT S 198 -1.668
-8.796 47.162 1.00 25.58 S O ANISOU 1980 0H2 WAT S 198
6335 5284 3131 -6 -1760 8 S O SIGUIJ 1980 0H2 WAT S
198 1 0 0 221 49 289 S O HETATM 1981 0H2 WAT S 199
6.598 -13.515 48.535 1.00 25.58 S O ANISOU 1981 0H2
WAT S 199 5435 4232 7877 -124 154 -4 S O SIGUIJ 1981
0H2 WAT S 199 1 0 0 221 49 289 S O HETATM 1982 OH 2
WAT S 200 6.414 -10.714 49.635 1.00 25.58 S O ANISOU
1982 0H2 WAT S 200 2698 3540 4106 -272 387 92 S O
SIGUIJ 1982 OH 2 WAT S 200 1 0 0 221 49 289 S O HETATM
1983 OH 2 WAT S 201 12.536 -12.349 30.216 1.00 24.32 S
O ANISOU 1983 0H2 WAT S 201 4851 4539 6835 1 197 0 S O
SIGUIJ 1983 OH 2 WAT S 201 1 0 0 221 49 289 S O HETATM
1984 0H2 WAT S 202 8.989 -10.878 25.331 1.00 24.32 S O
ANISOU 1984 OH 2 WAT S 202 4047 4487 7218 -34 -219 -10
S O SIGUIJ 1984 0H2 WAT S 202 1 0 0 221 49 289 S
OHETATM 1985 OH2 WAT S 203 12.685 -11.368 33.176 1.00
24.32 S O ANISOU 1985 OH2 WAT S 203 4501 2699 4335 953
19 31 S O SIGUIJ 1985 OH2 WAT S 203 1 0 0 221 49 289 S
O HETATM 1986 OH2 WAT S 204 10.361 -9.570 33.573 1.00
24.32 S O ANISOU 1986 OH2 WAT S 204 2303 2590 1842 103
-2 0 S O SIGUIJ 1986 OH2 WAT S 204 1 0 0 221 49 289 S
O HETATM 1987 OH2 WAT S 205 16.739 2.916 16.744 1.00
30.34 S O ANISOU 1987 0H2 WAT S 205 3417 2295 5206 -90
-1644 120 S O SIGUIJ 1987 OH2 WAT S 205 1 0 0 221 49
289 S O HETATM 1988 0H2 WAT S 206 12.807 15.979 16.650
1.00 30.34 S O ANISOU 1988 OH2 WAT S 206 4899 5487
2438 -2 236 0 S O SIGUIJ 1988 OH2 WAT S 206 1 0 0 221
49 289 S O HETATM 1989 OH2 WAT S 207 13.046 13.246
13.991 1.00 30.34 S O ANISOU 1989 OH2 WAT S 207 5929
2552 3354 -110 278 -11 S O SIGUIJ 1989 OH2 WAT S 207 1
0 0 221 49 289 S O HETATM 1990 OH2 WAT S 208 12.133
10.659 13.167 1.00 30.34 S O ANISOU 1990 OH2 WAT S 208
4112 4404 2364 -13 814 -37 S O SIGUIJ 1990 0H2 WAT S
208 1 0 0 221 49 289 S O HETATM 1991 OH2 WAT S 209
-0.469 4.967 16.910 1.00 30.69 S O 



ANISOU 1991 OH2 WAT S 209 3322 6694 5003 811 115 40 S
O SIGUIJ 1991 0H2 WAT S 209 1 0 0 221 49 289 S O
HETATM 1992 OH2 WAT S 210 1.757 3.180 22.914 1.00
30.69 S O ANISOU 1992 0H2 WAT S 210 2424 4344 2706
-728 -30 -35 S O SIGUIJ 1992 OH2 WAT S 210 1 0 0 221
49 289 S O HETATM 1993 0H2 WAT S 211 2.523 1.306
24.182 1.00 30.69 S O ANISOU 1993 OH2 WAT S 211 4403
4672 7372 -11 258 5 S O SIGUIJ 1993 0H2 WAT S 211 1 0
0 221 49 289 S O HETATM 1994 OH2 WAT S 212 7.074
-5.418 21.373 1.00 30.69 S O ANISOU 1994 0H2 WAT S 212
4232 5911 2097 -598 394 -10 S O SIGUIJ 1994 0H2 WAT S
212 1 0 0 221 49 289 S O HETATM 1995 Nl INH I 1 16.972
12.024 36.885 1.00 10.95 I N ANISOU 1995 Nl INH I 1
1228 1259 1389 -2 2 0 I N SIGUIJ 1995 Nl INH I 1 1 0 0
221 57 289 I N HETATM 1996 C2 INH I 1 16.470 11.815
38.255 1.00 10.80 I C ANISOU 1996 C2 INH I 1 1194 1175
1389 -1 -15 0 I C SIGUIJ 1996 C2 INH I 1 1 0 0 221 67
290 I C HETATM 1997 C4 INH I 1 17.773 11.451 38.995
1.00 10.95 I C ANISOU 1997 C4 INH I 1 1273 1509 1573
70 120 29 I C SIGUIJ 1997 C4 INH I 1 1 0 0 221 67 290
I C HETATM 1998 C7 INH I 1 18.620 10.789 37.920 1.00
11.54 I C ANISOU 1998 C7 INH I 1 1340 1489 1655 20 -33
3 I C SIGUIJ 1998 C7 INH I 1 1 0 0 221 67 290 I C
HETATM 1999 ClO INH I 1 18.421 11.778 36.767 1.00
11.19 I C ANISOU 1999 ClO INH I 1 1236 1496 1637 47 17
-2 I C SIGUIJ 1999 ClO INH I 1 1 0 0 221 66 290 I C
HETATM 2000 C13 INH I 1 15.856 13.099 38.859 1.00
11.37 I C ANISOU 2000 C13 INH I 1 1202 1164 1456 -2 -7
0 I C SIGUIJ 2000 C13 INH I 1 1 0 0 221 66 290 I C
HETATM 2001 014 INH I 1 16.080 14.251 38.328 1.00
11.37 I O ANISOU 2001 014 INH I 1 1368 1167 1474 -42
12 1 I O SIGUIJ 2001 014 INH I 1 1 0 0 221 49 289 I
OHETATM 2002 N15 INH I 1 15.122 12. 935 39 .926 1 .00
11. 94 I N ANISOU 2002 N15 INH I 1 1164 1192 1434 4
-35 3 I N SIGUIJ 2002 N15 INH I 1 1 0 0 221 57 289 I N
HETATM 2003 C17 INH I 1 14.496 14. 072 40 .624 1 .00
13. 70 I C ANISOU 2003 C17 INH I 1 1554 1302 1643 137
95 -44 I C SIGUIJ 2003 C17 INH I 1 1 0 0 221 66 290 I
C HETATM 2004 C20 INH I 1 15.528 14. 722 41 .570 1 .00
15. 91 I C ANISOU 2004 C20 INH I 1 1958 1461 2142 106
-328 -92 I C SIGUIJ 2004 C20 INH I 1 1 0 0 221 66 290
I C HETATM 2005 C23 INH I 1 14.867 15. 933 42 .215 1
.00 17. 69 I C ANISOU 2005 C23 INH I 1 2620 1616 2462
346 -92 I C SIGUIJ 2005 C23 INH I 1 1 0 0 221 66 290 I
C HETATM 2006 C24 INH I 1 15.144 17. 215 41 .667 1 .00
19. 23 I C ANISOU 2006 C24 INH I 1 4714 1737 3191 128
424 45 I C SIGUIJ 2006 C24 INH I 1 1 0 0 221 66 290 I
C HETATM 2007 C26 INH I 1 14.536 18. 418 42 .262 1 .00
20. 20 I C ANISOU 2007 C26 INH I 1 4777 1821 3026 276
191 22 I C SIGUIJ 2007 C26 INH I 1 1 0 0 221 66 290 I
C HETATM 2008 C28 INH I 1 13.661 18. 283 43 .403 1 .00
20. 78 I C ANISOU 2008 C28 INH I 1 3620 3711 2333 25
-722 47 I C SIGUIJ 2008 C28 INH I 1 1 0 0 221 66 290 I
C HETATM 2009 C29 INH I 1 13.379 16. 967 43 .956 1 .00
20. 05 I C ANISOU 2009 C29 INH I 1 3118 3598 2514 417
5 8 -19 I C SIGUIJ 2009 C29 INH I 1 1 0 0 221 66 290 I
C HETATM 2010 C31 INH I 1 13.993 15. 794 43 .341 1 .00
18. 98 I C ANISOU 2010 C31 INH I 1 2740 3474 2538 193
-9 -4 I C SIGUIJ 2010 C31 INH I 1 1 0 0 221 66 290 I C
HETATM 2011 033 INH I 1 13.064 19. 413 44 .006 1 .00
22. 11 I O ANISOU 2011 033 INH I 1 4114 3733 2949. 13
-204 -7 I O SIGUIJ 2011 033 INH I 1 1 0 0 221 49 289 I
O HETATM 2012 C34 INH I 1 12.177 19. 459 45 .137 1 .00
22. 69 I C ANISOU 2012 C34 INH I 1 4370 5531 3098 125
-9 0 I C SIGUIJ 2012 C34 INH I 1 1 0 0 221 66 290 I C
HETATM 2013 C 3 8 INH I 1 16.126 12. 284 35 .849 1 .00
10. 52 I C ANISOU 2013 C38 INH I 1 1219 1235 1370 0 14
0 I C SIGUIJ 2013 C 3 8 INH I 1 1 0 0 221 66 290 I C
HETATM 2014 0 3 9 INH I 1 14.881 12. 259 36 .053 1 .00
10. 62 I O ANISOU 2014 039 INH I 1 1229 1126 1282 7 0
I O SIGUIJ 2014 0 39 INH I 1 1 0 0 221 49 289 I O
HETATM 2015 N40 INH I 1 16.626 12. 478 34 .625 1 .00
11. 20 I N ANISOU 2015 N 4 0 INH I 1 1246 1379 1379
-35 27 7 I N SIGUIJ 2015 N 4 0 INH I 1 1 0 0 221 57
289 I N HETATM 2016 C42 INH I 1 15.778 12. 641 33 .479
1 .00 11. 10 I C ANISOU 2016 C42 INH I 1 1317 1319
1413 0 -13 -1 I C SIGUIJ 2016 C42 INH I 1 1 0 0 221 66
290 I C HETATM 2017 C45 INH I 1 15.690 14. 043 32 .901
1 .00 11 .46 I C ANISOU 2017 C45 INH I 1 1197 1324
1481 -13 0 0 I C SIGUIJ 2017 C45 INH I 1 1 0 0 221 66
290 I C HETATM 2018 C46 INH I 1 15.144 14. 214 31 .570
1 .00 11. 99 I C ANISOU 2018 C46 INH I 1 1089 1484
1477 -6 44 1 I C SIGUIJ 2018 C46 INH I 1 1 0 0 221 66
290 I CHETATM 2019 C47 INH I 1 15.066 15.581 31.002
1.00 12.32 I C ANISOU 2019 C47 INH I 1 1379 1478 1545
-1 -1 0 I C SIGUIJ 2019 C47 INH I 1 1 0 0 221 66 290 I
C HETATM 2020 C48 INH I 1 15.523 16.707 31.785 1.00
12.16 I C ANISOU 2020 C48 INH I 1 1634 1514 1574 -102
2 -2 I C SIGUIJ 2020 C48 INH I 1 1 0 0 221 66 290 I C
HETATM 2021 C50 INH I 1 16.050 16.497 33.100 1.00
12.60 I C ANISOU 2021 C50 INH I 1 1895 1427 1637 -229
110 62 I C SIGUIJ 2021 C50 INH I 1 1 0 0 221 66 290 I
C HETATM 2022 C52 INH I 1 16.141 15.172 33.661 1.00
12.30 I C ANISOU 2022 C52 INH I 1 1628 1403 1484 -201
3 -3 I C SIGUIJ 2022 C52 INH I 1 1 0 0 221 66 290 I C
HETATM 2023 C54 INH I 1 14.532 15.789 29.716 1.00
12.51 I C ANISOU 2023 C54 INH I 1 1399 1694 1538 57 4
-1 I C SIGUIJ 2023 C54 INH I 1 1 0 0 221 66 290 I C
HETATM 2024 C56 INH I 1 14.064 14.679 28.954 1.00
12.49 I C ANISOU 2024 C56 INH I 1 1561 1708 1524 -7 0
0 I C SIGUIJ 2024 C56 INH I 1 1 0 0 221 66 290 I C
HETATM 2025 C58 INH I 1 14.145 13.345 29.492 1.00
12.43 I C ANISOU 2025 C58 INH I 1 1302 1698 1494 -38 7
1 I C SIGUIJ 2025 C58 INH I 1 1 0 0 221 66 290 I C
HETATM 2026 C60 INH I 1 14.676 13.131 30.768 1.00
12.08 I C ANISOU 2026 C60 INH I 1 1315 1526 1491 -89 6
3 I C SIGUIJ 2026 C60 INH I 1 1 0 0 221 66 290 I C END
Example 1: (S)-Pyrrolidine-1,2-dicarboxylic acid
1-[(7-ethynyl-naphthalen-1-ylmethyl)-amide] 2-[(2-
pyridin-3-yl-ethyl)-amide] A
7-Chloro-naphthalene-1-carboxylic acid methyl ester A
mixture of 50 ml of methyl 2-furoate and 400 ml of
chlorobenzene is stirred at 0 for 30 minutes, at RT
for 1,5 hours and at 100 for 16 hours. 121 g of
anhydrous AICI3 are aded by portion at 0. The solution
obtained is cooled, poured in an ice-bath and stirred
for 30 minutes before extraction of the aq. phase with
ether. The organic phase obtained is washed with aq.
10% NaHCO3 solution and brine, dried and solvent is
evaporated. The residue obtained is purified by flash
chromatography on silica gel (eluent:
cyclohexane/EtOAc 99/1 to 95/5) to obtain the title
compound. B) (7-Chloro-naphthalen-i -vO-methanol A
0.7M diisobutylaluminium hydride solution in CH2CI2 is
added dropwise at -78 to 22 g of 7-
chloro-naphthalene-1-carboxylic acid methyl ester in
CH2CI2. After stirring at -78 for 1hour, the mixture
obtained is warmed up to 0, quenched with aq. 10%
sodium tartrate solutionand stirred for further few
minutes. The organic phase obtained is separated,
washed with brine, dried and solvent is evaporated.
The residue obtained is purified by flash
chromatography on silica gel (eluent:
cyclohexane/EtOAc 8/1 to 4/1 ) and the title compound
is obtained. MS: 175 [M-H2O+H]+ TLC, Rf
(cyclohexane/EtOAc 3/1 ) = 0.3 C)
1-Azidomethyl-7-chloro-naphthalene 1.52 ml of
Diphenylphosphoryl azide and 1.10 ml of
1,8-diazabicyclo[5.4.0]undec-7-ene are added to 1.3 g
of (7-Chloro-naphthalen-1-yl)-methanol in 18 ml of
toluene. The mixture obtained is stirred at rt for
1hour, washed with brine, the organic phase is dried
and solvent is evaporated. The residue obtained is
purified by flash chromatography on silica gel
(eluent: cyclohexane/EtOAc 99/1) to yield the title
compound. TLC, Rf (cyclohexane/EtOAc 99/1) = 0.333 D)
C-(7-Chloro-naphthalen-1-yl)-methylamine hydrochloride
1.24 g of Triphenylphosphine and 410 ml of H2O are
added to 998 mg of 1-azidomethyl-7- chloro-naphthalene
in 20 ml of THF. The mixture obtained is stirred at 50
for 5 hours and solvent is evaporated. The residue
obtained is acidified with aq. 1N HCI solution and
extracted with EtOAc. The aq. phase obtained is
basified with aq. 10% NaHCO3 solution and extracted
with EtOAc. The organic phase obtained is dried and
solvent is evaporated. The title compound is obtained
as the free amine compound and converted to the
hydrochloride salt by addition of 4M HCI solution in
dioxane. Solvent is evaporated and the residue
obtained is stirred with ether, the mixture obtained
is filtered and the filtrate obtained is dried to
yield the title compound. MS: 192 [M +H]+ TLC, Rf
(CH2CI2/MeOH/NH 4OH 95/5/0.01 ) = 0.25 E)
C-(7-Triethylsilanylethvnyl-naphthalen-1
-vD-methylamine A solution of 500 mg of
C-(7-Chloro-naphthalen-1-yl)-methylamine
hydrochloride, 5.4 mg of bis(acetonitrile)palladium
(II) chloride, 29.8 mg of
2-dicyclohexylphosphino-2',4',6'- triisopropyl-1 ,1
'-biphenyl and 1.7 g of cesium carbonate in 7.5 ml of
acetonitrile is stirred at rt for 25 minutes. After
adding 495 ml of (triethylsilyl)acetylene, the mixture
obtained is stirred at 90 for 2 hours, quenched with
H2O and extracted with EtOAc. The organic phase
obtained is washed with brine, dried and solvent is
evaporated. The residue obtained is purified by flash
chromatography on silica gel (eluent: CH2CI2/MeOH/NH
4OH 99/1/0.01 to 95/5/0. 0 1)he title compound is
obtained. MS: 279 [M-NH3 +H]+ TLC, Rf (CH2CI2/MeOH/NH
4OH 98/2/0.01 ) = 0.22F)
(S)-1-r(7-Triethylsilanylethvnyl-naphthalen-1-ylmethv
-carbamoyll-pyrrolidine-2-carboxylic acid A 20%
phosgene solution in 8 ml of toluene is added to 500
mg of C-(7-t i ethylsilanylethynylnaphthalen-
1-yl)-methylamine and 479 ml of diisopropylethylamine
in 40 ml of toluene. The solution obtained is stirred
at reflux for 3 hours and another portion of a 20%
phosgene solution in 8 ml of toluene is added and
stirred at reflux another hour. Solvent is evaporated.
To the evaporation residue obtained 559 ml of
diisopropylethylamine in 40 ml of THF and 213 mg of
(S)-pyrrolidine-2-carboxylic acid are added. The
mixture obtained is stirred for 1 hour and solvent is
evaporated. The residue obtained is purified by
preparative HPLC (Waters Sun Fire C18 column, gradient
water/acetonitrile 95/5 to 0/100) to yield the title
compound. MS: 437 [M +H]+ HPLC (method B) : 4.366
minutes G) (S)-1 -r(7-Ethvnyl-naphthalen-1
-ylmethyD-carbamoyli-pyrrolidine^-carboxylic acid A
solution of 250 mg of
(S)-1-[(7-Triethylsilanylethynyl-naphthalen-1-ylmethyl
)-carbamoyl]- pyrrolidine-2-carboxylic acid in 14 ml
of THF is stirred at rt for 1 hour. Solvent is
evaporated and the residue obtained is purified by
preparative HPLC (Waters Sun Fire C18 column, gradient
water/acetonitrile 95/5 to 0/100) to yield the title
compound. MS: 323 [M +H]+ TLC, Rf (EtOAc /AcOH 50/1 )
= 0.16 H) (S)-Pyrrolidine-1 ,2-dicarboxylic acid
1-[(7-ethvnyl-naphthalen-1-ylmethyl)-amide1 2-[(2-
pyridin-3-yl-ethyl)-amide1 11.6 mg of
3-(2-aminoethyl)pyridine, 4.05 ml of
diisopropylethylamine, 13.1 mg of 1-
hydroxybenzotriazole and 18.8 mg of
N-(Ethyl-N'-(3-dimethylaminopropyl)carbodiimide
hydrochloride are added to 20 mg of
(S)-1-[(7-ethynyl-naphthalen-1-ylmethyl)-carbamoyl]-
pyrrolidine-2-carboxylic acid in 1 ml of CH2CI2. The
reaction mixture obtained is stirred at rt for 16
hours, solvent is evaporated and the residue obtained
is purified by preparative HPLC (Waters Sun Fire C18
column, gradient water/acetonitrile 95/5 to 0/100) to
yield the title compound. MS: 427 [M +H]+ TLC, Rf
(CH2CI2/MeOH/NH 4OH 95/5/0.01 ) = 0.37. Example 2:
(S)-Pyrrolidine-1,2-dicarboxylic acid
2-r(2-dimethylamino-ethyl)-amidel 1-
r(7-ethvnyl-naphthalen-1-ylmethyl)-amidel The title
compound is prepared analogously as described in
example 1 using N Ndimethylethylenediamine instead of
3-(2-aminoethyl)pyridine. MS: 393 [M+H]+ TLC, Rf
(CH2CI2/MeOH/NH 4OH 95/5/0.01 ) = 0.07Example 3:
(S)-Pyrrolidine-1,2-dicarboxylic acid
1-r(7-ethvnyl-naphthalen-1-ylmethyl)- amidel
2-f(2-pyridin-4-yl-ethyl)-amidel The title compound is
prepared analogously as described in example 1 using
4-(2- aminoethyl)pyridine instead of
3-(2-aminoethyl)pyridine. MS: 427 [M+H]+ TLC, Rf
(CH2CI2/MeOH/NH4OH 95/5/0.01 ) = 0.10 Example 4 :
(S)-Pyrrolidine-1,2-dicarboxylic acid
1-f(7-ethvnyl-naphthalen-1-ylmethyl)- amidel
2-f(6-methoxy-pyridin-3-ylmethyl)-amide1 The title
compound is prepared analogously as described in
example 1 using C-(6-Methoxypyridin- 3-yl)-methylamine
instead of 3-(2-aminoethyl)pyridine. MS: 443 [M+H]+
TLC, Rf (CH2CI2/MeOH/NH4OH 95/5/0.01 ) = 0.275 Example
5: (S)-Pyrrolidine-1.2-dicarboxylic acid
1-f(7-ethvnyl-naphthalen-1-ylmethyl)- amidel
2-[(1-methyl-piperidin-4-ylmethyl)-amidel The title
compound is prepared analogously as described in
example 1 using 1-(methylpiperidin-4-yl)methylamine
instead of 3-(2-aminoethyl)pyridine. MS: 433 [M+H]+
TLC, Rf (CH2CI2/MeOH/NH4OH 95/5/0.01 ) = 0.072 Example
6: (S)-Pyrrolidine-1,2-dicarboxylic acid
1-r(7-ethvnyl-naphthalen-1-ylmethyl)- amidel
2-f4-(4-methyl-piperazin-1-yl)-benzylamidel The title
compound is prepared analogously as described in
example 1 using 4-(4-methylpiperazino)benzylamine
instead of 3-(2-aminoethyl)pyridine. MS: 510 [M+H]+
TLC, Rf (CH2CI2/MeOH/NH4OH 95/5/0.01 ) = 0.1 Example
7: (S)-Pyrrolidine-1.2-dicarboxylic acid
1-[(7-ethvnyl-naphthalen-1-ylmethyl)- amidel
2-(4-morpholin-4-ylmethyl-benzylamide) The title
compound is prepared analogously as described in
example 1 using 4-(morpholinomethyl)benzylamine
instead of 3-(2-aminoethyl)pyridine. MS: 5 11 [M+H]+
TLC, Rf (CH2CI2/MeOH/NH4OH 98/2/0.01 ) = 0.26 Example
8: (S)-Pyrrolidine-1,2-dicarboxylic acid
1-f(7-ethvnyl-naphthalen-1-ylmethyl)- amidel
2-methylamide The title compound is prepared
analogously as described in example 1 using
methylamine 



hydrochloride instead of 3-(2-aminoethyl)pyridine. MS:
336 [M+H]+ TLC, Rf (ethylacetate) = 0.1 Example 9:
(S)-Pyrrolidine-1.2-dicarboxylic acid
2-(r2-(4-benzyl-piperazin-1-yl)-ethyllamide)
1-r(7-ethvnyl-naphthalen-1-ylmethyl)-amide1 The title
compound is prepared analogously as described in
example 1 using 2-(4-Benzyl-piperazin-1-yl)-ethylamine
instead of 3-(2-aminoethyl)pyridine.MS: 524 [M+H]+
TLC, Rf (CH2CI2/MeOH/NH 4OH 95/5/0.01 ) = 0.32 Example
10: (S)-Pyrrolidine-1,2-dicarboxylic acid
1-f(7-ethynyl-naphthalen-1-ylmethyl)- amidel
2-r(2-methoxy-ethyl)-amidel The title compound is
prepared analogously as described in example 1 using
2- methoxyethylamine instead of
3-(2-aminoethyl)pyridine. MS: 380 [M+H]+ TLC, Rf
(CH2CI2/MeOH/NH4OH 95/5/0.01 ) = 0.276 Example 11:
(S)-Pyrrolidine-1,2-dicarboxylic acid
1-r(7-ethynyl-naphthalen-1-ylmethyl)- amidel
2-r(pyridin-3-ylmethyl)-amidel The title compound is
prepared analogously as described in example 1 using
3-picolylamine instead of 3-(2-aminoethyl)pyridine.
MS: 413 [M+H]+ TLC, Rf (CH2CI2/MeOH/NH4OH 95/5/0.01 )
= 0.17 Example 12: (S)-Pyrrolidine-1,2-dicarboxylic
acid 1-r(7-ethvnyl-naphthalen-1-ylmethyl)- amidel
2-r(pyridin-4-ylmethyl)-amidel The title compound is
prepared analogously as described in example 1 using
4-picolylamine instead of 3-(2-aminoethyl)pyridine.
MS: 413 [M+H]+ TLC, Rf (CH2CI2/MeOH/NH 4OH 95/5/0.01)
= 0.215 Example 13: (S)-Pyrrolidine-1,2-dicarboxylic
acid 1-r(7-ethynyl-naphthalen-1-ylmethyl)- amidel
2-ir2-(4-methyl-piperazin-1-yl)-ethyll-amide) The
title compound is prepared analogously as described in
example 1 using 1-(2-aminoethyl)4-methylpiperazine
instead of 3-(2-aminoethyl)pyridine. MS: 448 [M+H]+
TLC1Rf (CH2CI2/MeOH/NH 4OH 95/5/0.01 ) = 0.088 Example
14: (S)-Pyrrolidine-1,2-dicarboxylic acid
1-f(6-chloro-naphthalen-1-ylmethyl)- amidel
2-(r2-(4-methoxy-phenyl)-ethyll-amide> A
C-fb-Chloro-naphthalen-i-vO-methylamine
trifluoroacetic acid salt The title compound is
prepared analogously as described in example 1 step C
and D using (6-Chloro-naphthalen-1-yl)-methanol
instead of (7-Chloro-naphthalen-1-yl)-methanol. MS:
175 [M-NH3 +H]+ HPLC (method B) : 1.935 min B)
(S)-2-r2-(4-Methoxy-phenyl)-ethylcarbamoyll-pyrrolidin
e-1-carboxylic acid tert-butyl ester 18.9 g of
N-(Ethyl-N'-(3-dimethylaminopropyl)carbodiimide
hydrochloride are added to a cooled solution of 20.04
g of (S)-Pyrrolidine-1 ,2-dicarboxylic acid
1-tert-butyl ester , 14.9 g of
4-methoxyphenethylamine, 16.9 ml of
diisopropylethylamine and 13.2 g of
1-hydroxybenzotriazole in 250 ml of CH2CI2. Th
ereaction mixture obtained is stirred at rt for 16
hours, the reaction is quenched with aq. 2N HCI
solution and the aq. phase obtained is extracted with
CH2CI2. The combined organic phases obtained are
washed with aq. 2N HCI solution,brine and aq.
saturated NaHCO3 solution, dried and solvent is
evaporated. The residue obtained is purified by
recrystallisation with EtOAc / hexane (1/3) to afford
the title compound. MS: 349 [M+H]+ TLC, Rf
(ethylacetate / hexane 1/1 ) = 0.21 C
(S)-Pyrrolidine-2-carboxylic acid
r2-(4-methoxy-phenvO-ethvH-amide 4N HCI solution in 4
1 ml of dioxane is added to a fine suspension of 16.78
g of (S)-2-[2-(4-
Methoxy-phenyO-ethylcarbamoylJ-pyrrolidine-i-carboxyli
c acid tert-butyl ester in 40 ml of dioxane. After
stirring under poor cooling with an ice-bath for 2.5
hours, solvent is evaporated, the residue obtained is
cooled over night at 0 and resulting crystals are
stirred with 150 ml of tert-butylmethylether, filtered
and dried to yield the title compound. MS: 249 [M+H]+
TLC, Rf (CH2CI2/MeOH/NH 4OH 90/9/1 ) = 0.35 D
(SyPyrrolidine-1 ,2-dicarboxylic acid
1-r(6-chloro-naphthalen-1-ylmethyl)-amidel 2-{[2-(4-
methoxy-phenvD-ethyll-amide) A solution of 33 mg of
C-(6-Chloro-naphthalen-1-yl)-methylamine
trifluoroacetic acid salt, 22 mg of
4-nitrophenylchlroformate and 25 ml of pyridine in 3
ml of CH2CI2 is stirring at rt for 1 hour. 30 mg of
(S)-Pyrrolidine-2-carboxylic acid
[2-(4-methoxy-phenyl)-ethyl]-amide and 37 ml of
diisopropylethylamine are added. The reaction mixture
obtained is stirred at rt for 16 hours, solvent is
evaporated and the residue obtained is purified by
preparative HPLC (Waters Sun Fire C18 column, gradient
water/acetonitrile 95/5 to 0/100) to yield the title
compound. MS: 466 [M+H]+ TLC, Rf (EtOAc) = 0.363
Example 15: (S)-Pyrrolidine-1,2-dicarboxylic acid
1-r(7-chloro-naphthalen-1-ylmethyl)- amidel
2-([2-(4-methoxy-phenyl)-ethv p-amide) The title
compound is prepared analogously as described in
example 14 using C-(7-Chloronaphthalen-
1-yl)-methylamine trifluoroacetic acid salt instead of
C-(6-Chloro-naphthalen-1- yl)-methylamine
trifluoroacetic acid salt. MS: 466 [M+H]+ TLC, Rf
(EtOAc) = 0.45 Example 16:
(S)-Pyrrolidine-1,2-dicarboxylic acid
1-r(5-bromo-benzofb1thiophen-3- ylmethvD-amidel
2-fr2-(4-methoxy-phenyl)-ethvn-amide> The title
compound is prepared analogously as described in
example 14 using C-(5-Bromobenzo[
b]thiophen-3-yl)-methylamine instead of
C-(6-Chloro-naphthalen-1-yl)-methylamine
trifluoroacetic acid salt. MS: 5 18 [M+H]+ TLC, Rf
(EtOAc / cyclohexyane 2/1 ) = 0 .1Example 17:
(S)-Pyrrolidine-1,2-dicarboxylic acid
1-r(5-chloro-benzorblthiophen-3- ylmethvD-amidel
2-(f2-(4-methoxy-phenyl)-ethyll-amide) The title
compound is prepared analogously as described in
example 14 using C-(5-chlorobenzo[
b]thiophen-3-yl)-methylamine hydrochloride instead of
C-(6-Chloro-naphthalen-1-yl)- methylamine
trifluoroacetic acid salt. MS: 472 [M+H]+ TLC, Rf
(EtOAc / cyclohexyane 2/1 ) = 0.209 Example 18;
(S)-Pyrrolidine-1,2-dicarboxylic acid
1-f(7-ethvnyl-naphthalen-1-ylmethyl)- amidel
2-(r2-(4-methoxy-phenyl)-ethyll-amide) A
(S)-Pyrrolidine-1,2-dicarboxylic acid
2-(r2-(4-methoxy-phenv p-ethyl1-amide) 1-K7-
triethylsilanylethvnyl-naphthalen-1-ylmethv p-amidel
The title compound is prepared analogously as
described in example 14 using C-(7-
Triethylsilanylethynyl-naphthalen-1-yl)-methylamine
instead of C-(6-Chloro-naphthalen-1-yl)- methylamine
trifluoroacetic acid salt. MS: 570 [M+H]+ B)
(S)-Pyrrolidine-1 .2-dicarboxylic acid
H(7-ethvnyl-naphthalen-1-ylmethyl)-amide1 2-{f2-(4-
methoxy-phenvD-ethyll-amide) The title compound is
prepared analogously as described in example 1 part G
using (S)- Pyrrolidine-1 ,2-dicarboxylic acid
2-{[2-(4-methoxy-phenyl)-ethyl]-amide} 1-[(7-
triethylsilanylethynyl-naphthalen-1-ylmethyl)-amide]
instead of (S)-1-[(7-
Triethylsilanylethynyl-naphthalen-1-ylmethyl)-carbamoy
l]-pyrrolidine-2-carboxylic acid. MS: 456 [M+H]+ TLC,
Rf (EtOAc/cyclohexane 2/1 ) = 0.15 Example 19:
(2S.4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid
1-[(7-ethynylnaphthalen- 1-ylmethyl)-amide1
2-r(pyridin-3-ylmethyl)-amidel A)
(2S.4R)-4-Methoxy-2-r(pyridin-3-ylmethyl)-carbamoyll-p
yrrolidine-1-carboxylic acid tertbutyl ester The title
compound is prepared analogously as described in
example 14 step B using
(2S,4R)-4-Methoxy-pyrrolidine-1 ,2-dicarboxylic acid
1-tert-butyl ester instead of (S)- Pyrrolidine-1
,2-dicarboxylic acid 1-tert-butyl ester and
3-picolylamine instead of Amethoxyphenethylamine. MS:
336 [M+H]+ TLC, Rf (CH2CI2/MeOH/NH4OH 90/9/1 ) = 0.36
B) ((2S,4R)-4-Methoxy-pyrrolidine-2-carboxylic acid
(pyridin-3-ylmethyl)-amide The title compound is
prepared analogously as described in example 14 step C
using
(2S,4R)-4-Methoxy-2-[(pyridin-3-ylmethyl)-carbamoyl]-p
yrrolidine-1 -carboxylic acid tert-butylester instead
of (S -
Methoxy-phenyO-ethylcarbamoyO-pyrrolidine-i-carboxylic
acid tert-butyl ester. MS: 236 [M+H]+ TLC, Rf
(CH2CI2/MeOH/NH 4OH 90/9/1 ) = 0.31 C)
(2S.4R)-4-Methoxy-pyrrolidine-1 ,2-dicarboxylic acid
2-r(pyridin-3-ylmethyl)-amide1 1-[(7-
triethylsilanylethvnyl-naphthalen-1-ylmethyl)-amide1
The title compound is prepared analogously as
described in example 1 part F using
((2S,4R)-4-Methoxy-pyrrolidine-2-carboxylic acid
(pyridin-3-ylmethyl)-amide instead of (S)-
pyrrolidine-2-carboxylic acid. MS: 557 [M +H]+ TLC, Rf
(CH2CI2/MeOH/NH 4OH 90/9/1 ) = 0.44 D)
(2S,4R)-4-Methoxy-pyrrolidine-1.2-dicarboxylic acid
1-r(7-ethvnyl-naphthalen-1-ylmethyl)- amidel
2-r(pyridin-3-ylmethyl)-amidel The title compound is
prepared analogously as described in example 18 part B
using (2S,4R)-4-Methoxy-pyrrolidine-1 ,2-dicarboxylic
acid 2-[(pyhdin-3-ylmethyl)-amide] 1-[(7-
triethylsilanylethynyl-naphthalen-1-ylmethyl)-amide]
instead of (S)-Pyrrolidine-1 ,2- dicarboxylic acid
2-{[2-(4-methoxy-phenyl)-ethyl]-amide}
1-[(7-triethylsilanylethynylnaphthalen- 1
-ylmethyl)-amide]. MS: 443 [M+H]+ TLC, Rf
(CH2CI2/MeOH/NH 4OH 90/9/1) = 0.23 Example 20:
(S)-Piperidine-1,2-dicarboxylic acid
1-r(7-ethynyl-naphthalen-1-ylmethyl)- amidel
2-r(pyridin-3-ylmethyl)-amidel The title compound is
prepared analogously as described in example 19 using
(S)-Piperidine-1 ,2-dicarboxylic acid 1-tert-butyl
ester instead of (2S,4R)-4-Methoxypyrrolidine- 1
,2-dicarboxylic acid 1-tert-butyl ester. MS: 427
[M+H]+ TLC, Rf (CH2CI2/MeOH/NH 4OH 90/9/1 ) = 0.36
Example 21: (S)-Hexahydro-cvclopentarcipyrrole-i
,2-dicarboxylic acid 2-r(7-ethynylnaphthalen-
1-ylmethyl)-amide1 1-f(pyridin-3-ylmethyl)-amidel A)
(SVHexahydro-cvclopentarclpyrrole-i ,2-dicarboxylic
acid 2-tert-butyl ester 1-ethyl ester 2,36 g of
Di(tert-butyl)dicarbonate are added in 3-times to a
mixture of 1.65 g of (S)-
octahydro-cyclopenta[c]pyrrole-1-carboxylic acid ethyl
ester and 1.45 g of NaCO3 in 20 ml of dioxane and 10
ml of H2O. The reaction mixture obtained is stirred at
rt for 4 hours, the reaction is quenched with brine
and the residue obtained is extracted with EtOAc. The
organic phase obtained is washed with brine, dried and
solvent is evaporated before purification by flash
chromatography on silica gel is carried out (eluent:
cyclohexane/EtOAc 9/1) to yield the title compound.
MS: 228 [M-isobutene +H]+ TLC, Rf (cyclohexane/EtOAc
4/1 ) = 0.353B (SVHexahvdro-cvclopentarcipyrrole-i
,2-dicarboxylic acid 2-tert-butyl ester A mixture of 2
g of (S)-Hexahydro-cyclopenta[c]pyrrole-1
,2-dicarboxylic acid 2-tert-butyl ester 1-ethyl ester
and 449 mg of LiOH in 30 ml of THF and 10 ml of H2O is
stirred at rt for 16 hours. The reaction is quenched
with brine, acidified to pH 2 with aq. 2N HCI solution
and extracted with EtOAc. The combined organic phases
obtained are washed with brine, dried and solvent is
evapoarted to afford the title compound. MS: 200
[M+H]+ TLC, Rf (hexane/EtOAc/AcOH 3/6/1 ) = 0.71 C)
(S)-1-r(Pyridin-3-ylmethyl)-carbamovn-hexahydro-cyclop
entarclpyrrole-2-carboxylic acid tert-butyl ester 50%
propylphosphonic anhydride solution in 650 ml of DMF
is added to a solution of 200 mg of
(S)-Hexahydro-cyclopenta[c]pyrrole-1 ,2-dicarboxylic
acid 2-tert-butyl ester, 7.42 mg of 4-
dimethylaminopyridine and 650 ml of
diisopropylethylamine in CH2CI2. After stirring at rt
for 16 hours, the reaction is quenched with aq. 2N
NaOH solution, eluted through a Chem Elut extraction
with CH2CI2 and solvent is evaporated before
purification by preparative HPLC is carried out
(Waters Sun Fire C18 column, gradient
water/acetonitrile 95/5 to 0/100) to yield the title
compound. MS: 346 [M+H]+ TLC, Rf (CH2CI2/MeOH/NH 4OH
90/9/1 ) = 0.42 D) (SVHexahydro-cvclopentarclpyrrole-i
,2-dicarboxylic acid 2-[(7-ethynyl-naphthalen-1-
ylmethvD-amidel 1-r(pyridin-3-ylmethyl)-amidel The
title compound is prepared analogously as described in
example 19 using (S)-1-
[(Pyridin-3-ylmethyl)-carbamoyl]-hexahydro-cyclopenta[
c]pyrrole-2-carboxylic acid tert-butyl ester instead
of
(2S,4R)-4-Methoxy-2-[(pyridin-3-ylmethyl)-carbamoyl]-p
yrrolidine-1- carboxylic acid tert-butyl ester. MS:
453 [M+H]+ TLC, Rf (CH2CI2/MeOH/NH 4OH 90/9/1 ) = 0.29
Example 22: (S)-2,3-Dihvdro-indole-1,2-dicarboxylic
acid 1-r(7-ethynyl-naphthalen-1- ylmethvD-amidel
2-F(pyridin-3-ylmethyl)-amideT The title compound is
prepared analogously as described in example 2 1 using
(S)-2,3- Dihydro-indole-1 ,2-dicarboxylic acid
1-tert-butyl ester instead of (S)-Hexahydrocyclopenta[
c]pyrrole-1 ,2-dicarboxylic acid 2-tert-butyl ester.
MS: 461 [M+H]+ TLC, Rf (CH2CI2/MeOH/NH 4OH 90/9/1) =
0.42 Example 23:
(S)-1,3-Dihydro-isoindole-1.2-dicarboxylic acid
2-r(7-ethynyl-naphthalen- 1-ylmethyl)-amide1
1-r(pyridin-3-ylmethyl)-amide 1The title compound is
prepared analogously as described in example 2 1 using
1,3-Dihydroisoindole- 1 ,2-dicarboxylic acid
2-tert-butyl ester instead of (S)-Hexahydrocyclopenta[
c]pyrrole-1 ,2-dicarboxylic acid 2-tert-butyl ester.
MS: 461 [M+H]+ TLC, Rf (CH2CI2/MeOH/NH 4OH 90/9/1) =
0.34 Example 24:
(1R.2S.5S)-3-Aza-bicvclor3.1.0lhexane-2,3-dicarboxylic
acid 3-r(7-ethvnylnaphthalen- 1-ylmethvh-amidel
2-r(pyridin-3-ylmethyl)-amide1 The title compound is
prepared analogously as described in example 2 1 using
( 1R,2S,5S)-3- aza-bicyclo[3.1
.0]hexane-2,3-dicarboxylic acid 3-tert-butyl ester
instead of (S)-Hexahydrocyclopenta[ c]pyrrole-1
,2-dicarboxylic acid 2-tert-butyl ester. MS: 425
[M+H]+ TLC, Rf (CH2CI2/MeOH/NH 4OH 90/9/1 ) = 0.32
Example 25:
f1S,2S,5R)-3-Aza-bicvclof3.1.01hexane-2,3-dicarboxylic
acid 3-f(7-ethynylnaphthalen- 1-ylmethyl)-amidel
2-r(pyridin-3-ylmethyl)-amidel The title compound is
prepared analogously as described in example 2 1 using
(1S,2S,5R)-3- aza-bicyclo[3.1
.0]hexane-2,3-dicarboxylic acid 3-tert-butyl ester
instead of (S)-Hexahydrocyclopenta[ c]pyrrole-1
,2-dicarboxylic acid 2-tert-butyl ester. MS: 425
[M+H]+ TLC, Rf (CH2CI2/MeOH/NH 4OH 90/9/1 ) = 0.36
Example 26: (S)-Pyrrolidine-1,2-dicarboxylic acid
1-r(naphthalen-1-ylmethyl)-amide1 2- (phenethyl-amide)
A)
(4-Polvstyryloxy-2,6-dimethoxy-benzyl)-phenethyl-amine
25 g of commercially available
2-(3,5-dimethoxy-4-formylphenoxy)ethoxymethyl
polystyrene is washed 4 times with a 10/3 mixture of
DCE and TMOF (150 ml). The resin obtained is suspended
in the above 10/3 mixture of DCE and TMOF (150 ml)
again and treated with 15.1 g of phenethylamine. The
slurry obtained is shaken on an orbital shaker at rt
for 16 hours, the resin obtained is drained and washed
successively with DMA, THF and CH2CI2. A preformed
solution of 5.1 ml of MeOH, 7.2 ml of AcOH and 125
mmol borane-pyridine complex in CH2CI2 is added to the
resin and shaking is resumed for 4 hours at rt. The
resin obtained is drained and washed successively with
DMA, AcOH/DMA (1/19), DMA, THF/H 2O (9/1 ) , THF,
CH2CI2, MeOH, THF, MeOH. The title compound is
thoroughly dried under vacuum to constant weight. B)
(S)-2-r(4- Polystyryloxy
-2,6-dimethoxy-benzyl)-phenethyl-carbamoyll-pyrrolidin
e-1- carboxylic acid 9H-fluoren-9-ylmethyl ester 122
mg of (S)-pyrrolidine-i ,2-dicarboxylic acid
1-(9H-fluoren-9-ylmethyl) ester followed by 126 ml of
DIPEA are added to a solution of 140 mg of HATU in
1.20 ml of NMP. The solution obtained is added onto
200 mg of the
(4-polystyryloxy-2,6-dimethoxy-benzyl)-phenethylamine
resin (loading approximated as 0.6 mmol/g, 0.12 mmol)
and the slurry obtained is shaken for 2 hours at 60.
The resin obtained is washed successively with DMA,
MeOH, CH2CI2, and treated for one hour at rt with a 1M
solution of Ac2O and 2M DIPEA in 5 ml of CH2CI2. The
resin obtained is drained and washed 3 consecutive
times using the above solvent sequence of DMA, MeOH
and CH2CI2. C) (S)-Pyrrolidine-2-carboxylic acid (4-
polystyryloxy -2,6-dimethoxy-benzyl)- phenethyl-amide
The resin (S)-2-[(4- Polystyryloxy
-2,6-dimethoxy-benzyl)-phenethyl-carbamoyl]-pyrrolidin
e-1- carboxylic acid 9H-fluoren-9-ylmethyl ester
obtained in step B (0.12 mmol of bound species) is
suspended in a mixture of piperidine and DMA (1/4, 3
ml) and shaken on an orbital shaker for 20 minutes
before draining and washing successively with DMA,
MeOH, and CH2CI2. The resin obtained is submitted one
additional time to the piperidine and DMA solution for
20 minutes before final washing with DMA, MeOH, and
CH2CI2 to give the title compound. D)
(S)-Pyrrolidine-1,2-dicarboxylic acid 2-K4-
polvstyryloxy -2,6-dimethoxy-benzyl)- 



phenethyl-amidel 1-f(naphthalen-1 -ylmethvD-amidel 210
mg of 1-(aminomethyl)naphthalene followed by 210 ml of
DIPEA are cautially added to a solution of 249 mg of
4-nitrophenylchloroformate in 2.60 ml of DCE. The
solution obtained is stirred for 2.5 hours at rt and
added to the resin (0.12 mmol of bound species)
obtained in step C. The slurry of resin obtained is
shaken at rt for 17 hours on an orbital shaker. The
resin obtained is drained and washed 3 consecutive
times using a sequence of DMA, MeOH and CH2CI2 to give
the title compound. E)
(S)-Pyrrolidine-1,2-dicarboxylic acid
1-r(naphthalen-1-ylmethyl)-amide1 2- (phenethyl-amide)
The resin of step D) (0.12 mmol of bound species) is
treated with a solution of 20% TFA in 2 ml of CH2CI2
for 1 hour at rt. The resin obtained is filtered and
washed 3 times with 2 ml of CH2CI2. The combined
filtrates obtained are concentrated and the residue
obtained is dissolved in MeOH and submitted to
purification by preparative HPLC to give the title
compound. MS: 402 [M +H]+, 424 [M +Na]+ HPLC : 4.44
min, 100% UV purity Example 27:
(2S.4S)-4-Phenyl-pyrrolidine-1,2-dicarboxylic acid
1-r(naphthalen-1- ylmethvQ-amidel 2-(phenethyl-amide)
The title compound is prepared analogously as
described in example 26 using (2S,4S)-4-
phenyl-pyrrolidine-1 ,2-dicarboxylic acid
1-(9H-fluoren-9-ylmethyl) ester instead of (S)-
pyrrolidine-1 ,2-dicarboxylic acid
1-(9H-fluoren-9-ylmethyl) ester in step B.MS: 478 [M
+H]+, 500 [M +Na]+ HPLC: 5.22 minutes Example 28:
(2S,4R)-4-Phenyl-pyrrolidine-1,2-dicarboxylic acid
1-f(naphthalen-1- ylmethvD-amidel 2-(phenethyl-amide)
The title compound is prepared analogously as
described in example 26 using (2S,4R)-4-
phenyl-pyrrolidine-1 ,2-dicarboxylic acid
1-(9H-fluoren-9-ylmethyl) ester instead of (S)-
pyrrolidine-1 ,2-dicarboxylic acid
1-(9H-fluoren-9-ylmethyl) ester in step B. MS: 478 [M
+H]+, 500 [M +Na]+ HPLC: 5.13 minutes Example 29:
(S)-3,4-Dihvdro-1H-isoquinoline-2,3-dicarboxylic acid
2-f(naphthalen-1- ylmethvD-amidel 3-(phenethyl-amide)
The title compound is prepared analogously as
described in example 26 using (S)-3,4-
dihydro-1H-isoquinoline-2,3-dicarboxylic acid
2-(9H-fluoren-9-ylmethyl) ester instead of (S)-
pyrrolidine-1 ,2-dicarboxylic acid
1-(9H-fluoren-9-ylmethyl) ester in step B. MS: 464 [M
+H]+, 486 [M +Na]+ HPLC: 5.04 minutes Example 30:
(S)-Piperidine-1,2-dicarboxylic acid
1-f(naphthalen-1-ylmethyl)-amide1 2- (phenethyl-amide)
The title compound is prepared analogously as
described in example 26 using (S)- piperidine-1
,2-dicarboxylic acid 1-(9H-fluoren-9-ylmethyl) ester
instead of (S)-pyrrolidine-i ,2- dicarboxylic acid
1-(9H-fluoren-9-ylmethyl) ester in step B. MS: 438 [M
+Na]+ HPLC: 4.77 minutes Example 31:
(S)-Pyrrolidine-1,2-dicarboxylic acid
2-fr2-(4-methoxy-phenyl)-ethyllamide}
1-r(naphthalen-1-ylmethyl)-amidel The title compound
is prepared analogously as described in example 26
using 2-(4-Methoxyphenyl)- ethylamine instead of
phenethylamine in step A. MS: 432 [M +H]+, 454 [M
+Na]+ HPLC: 4.23 minutes Example 32:
(S)-Pyrrolidine-1.2-dicarboxylic acid 2-benzylamide
1-r(naphthalen-1- ylmethvD-amidel The title compound
is prepared analogously as described in example 26
using benzylamine instead of phenethylamine in step A.
MS: 388 [M +H]+, 410 [M +Na]+ HPLC: 4.1 1 minutes
Example 33: (S)-Pyrrolidine-1,2-dicarboxylic acid
2-cyclohexylmethyl-amide 1-
r(naphthalen-1-ylmethyl)-amidel The title compound is
prepared analogously as described in example 26 using
C-cyclohexylmethylamine instead of phenethylamine in
step A. MS: 394 [M +H]+, 416 [M +Na]+ HPLC: 4.68
minutesExample 34: (S)-Pyrrolidine-1,2-dicarboxylic
acid 2-r(3-methyl-butyl)-amide1 1-
r(naphthalen-1-ylmethyl)-amidel The title compound is
prepared analogously as described in example 26 using
3-methylbutylamine instead of phenethylamine in step
A. MS: 368 [M +H]+, 390 [M +Na]+ HPLC: 4.34 minutes
Example 35: (S)-Pyrrolidine-1,2-dicarboxylic acid
1-r(naphthalen-1-ylmethyl)-amide
12-r(tetrahvdro-furan-2-ylmethyl)-amidel The title
compound is prepared analogously as described in
example 26 using C-(tetrahydrofuran- 2-yl)-methylamine
instead of phenethylamine in step A. MS: 382 [M +H]+,
404 [M +Na]+ HPLC: 3.47 minutes Example 36 :
(1S.2S,5R)-3-aza-bicvclor3.1.0lhexane-2.3-dicarboxylic
acid 3-r(7-chloronaphthalen- 1-ylmethyl)-amidel
2-r(pyridin-3-ylmethyl)-amidel The title compound is
prepared analogously as described in example 1 step F
using
(1S,2S,5R)-3-aza-bicyclo[3.1.0]hexane-2-carboxylic
acid (pyridin-3-ylmethyl)-amide instead of
(S)-pyrrolidine-2-carboxylic acid and
C-(7-chloro-naphthalen-1-yl)-methylamine instead of
C-(7-triethylsilanyleethynylnaphthalen-1-yl)-methylami
ne.The title compound is dissolved in CH2CI2 and
treated with polymer bound benzylamine. MS: 434.9
[M+H]+, 432.8 [M-H]- TLC1Rf (CH2CI2/MeOH/NH4OH
95/5/0.5) 0.10 Exampe 37 :
(1S.2S,5R)-3-aza-bicyclof3.1.01hexane-2,3-dicarboxylic
acid 3-r(7-chloronaphthalen- 1-ylmethyl)-amidel
2-ir2-(4-methoxy-phenyl)-ethyll-amide) The title
compound is prepared analogously as described in
example 1 step F using (1S,2S,5R)-3-aza-bicyclo[3.1
.0]hexane-2-carboxylic acid
[2-(4-methoxy-phenyl)-ethyl]-amide instead of
(S)-pyrrolidine-2-carboxylic acid and
C-(7-chloro-naphthalen-1-yl)-methylamine instead of
C-(7-triethylsilanyleethynylnaphthalen-1-yl)-methylami
ne.The title compound is dissolved in CH2CI2 and
treated with polymer bound benzylamine. MS: 477.9
[M+H]+, 475.8 [M-H]- TLC Rf (CH2CI2/MeOH/NH4OH
95/5/0.5) 0.40TABLE 1: A compound of formula wherein
R2 is as defined in Table 1.TABLE 2: A compound of
formula wherein Y is as defined in Table 2.TABLE 3: A
compound of formula wherein Y is as defined in Table
3.Method and System for Trading Technical Field The
present invention relates to a method and an automated
exchange system for trading an instrument. In
particular, it relates to the determination of a
trading price for an in strument traded in an
automated exchange system. Background of the Invention
and Prior Art Today, many types of instruments are
traded by the use of automated exchange systems. Such
systems typically create a market for a certain
instrument by bringing buyers and sellers of that
instrument together. Using programmed computers, in
the following referred to as "client computers",
market participants can then enter buy and/or sell
orders for the instrument into the system, where a
centrally located pro grammed computer, in the
following referred to as a "server computer", keeps
track of the entered orders in an orderbook. The
server will continuously apply a set of logical rules
to the received orders, trying to find possible
matches between buyers and sellers of the instrument.
Such a set of logical rules may be termed the "trading
state" of the market for the traded instrument. When
such a match is found, the corre sponding orders are
typically removed from the orderbook, where
applicable, and a trade is created. Naturally, a trade
can also be created using parts of orders, in which
case only the affected parts are removed from the
orderbook. Also, a trade can be created using orders
of which some do not reside in the orderbook, in which
case only orders already in the orderbook will be
removed from the same.Orders can be of many different
types. Limit orders, for example, have a certain price
limit, so that they will only trade with a counter
order as long as the price is at least as good as the
limit price. These orders typically stay in the
orderbook until they are matched with a corresponding
counter order, but can also be, for example, time
limited. Market orders, on the other hand, do not have
a specified limit price. They typically trade
instantaneously as they are received, using the best
available counter order at the time. If such a counter
order is not available, they may, for exam ple, be
discarded. Fill-and-kill orders are orders for trad
ing as much as possible of a specified volume at a
specified price immediately, and then to immediately
cancel any remain ing volume of the order.
Fill-or-kill orders are similar to fill-and-kill
orders, but are only allowed to match com pletely or
not at all. Many such order types exist in
conventional automated ex change systems today. There
are also quotation orders, meaning orders received
from market makers with the purpose of making the
market in a certain instrument. In the following and
when applicable, the term "order" is intended to
include both quotation and other types of orders.
Furthermore, many types of instruments are traded in
such automated exchange systems. For example, such
instrument types include primitive securities such as
stocks and bonds, as well as derivative securities,
such as stock options, futures, forwards, swaps, etc.
They include commodities, such as foodstuffs,
livestock, minerals, etc., and derivative instruments
of such commodities. Herein, the term
"tradedinstrument" denotes any item that can be traded
in an auto mated exchange system, including both
standardized and nonstandardized items. According to
one class of trading state-defining sets of logical
rules, all orders on the buy side and the sell side,
respectively, are continuously ranked according to a
certain set of ranking rules, depending on order
characteristics such as price, volume, time,
participant type, etc. As a consequence of this
ranking, one or several of the orders on each side of
the market, for example the topmost order on each
side, represent the most prioritized order or orders
on that side. Typically, the automated exchange system
will continu ously look for possible matches between
the topmost order or orders on each side of the market
on the one hand, and incom ing orders on the other
hand, and generate a trade as soon as a possible match
is detected. Such a market is called a con tinuous
auction market. Herein, the term "continuous auction
market" is intended to include both order driven,
market maker driven, and other types of continuous
auction markets. Specifically, a continuous auction
market can involve one or several market makers in
combination with one or several traders . In a
conventional automated exchange system running a con
tinuous auction market, limit orders will either
immediately match other orders already in the
orderbook, partially or completely, if such a match is
possible, or they will be stored in the orderbook if
no such immediate match can be done. In case an order
is matched immediately, a trade is normally created
using the matched orders. The price of the trade is
then determined based upon the matching orders. A
trade price can be, for example, the price of the
topmostorder already in the orderbook, the price of
the newly re ceived order, some type of average price
for the matched orders, etc. In a continuous auction
market using an automated exchange system, it is often
desired to attract as much liquidity as possible, as
well as to increase the volumes traded. Also, it is
often desired to decrease the risk of the market
partici pants and to create a smooth process of price
discovery in the market. Many methods have been
proposed to address the above prob lems. Notably, some
known trading systems achieve increased incentives for
participants to provide liquidity, increased trading
volumes and/or decreased risk for liquidity providers
by the use of certain temporary trading states, that
are introduced for example every time a trade is
created. During such temporary trading states, certain
prioritized partici pants, normally liquidity
providers or aggressors, are given certain rights in
relation to other participants. For example, the US
patent application no. 10/251,717 dis closes an
automated price improvement protocol processor, in
which market participants are encouraged to contribute
with liquidity to the market by the introduction of a
number of specifically defined time-limited market
trading states, in which a liquidity-providing market
participant is rewarded in terms of exclusive trading
time, priority, etc. For example, it is proposed that
the market participant with a topmost order on one
side of the market has exclusive rights to trade with
a counter-side topmost order during a certain predeter
mined time. In case someone else trades against such a
counter-side topmost order after the expiry of the
predetermined time, the topmost market participant on
the first side will obtain certain privileges during a
second predetermined time period. There are also
disclosed mechanisms for increas ing the traded volume
at a certain trading price once the trading price has
been established by a trade between two participants,
again by giving certain liquidity-providing
participants time-limited privileges as compared to
other participants. Finally, the application discloses
a method for limiting the risk represented by new
orders arriving into the orderbook just before an
order is entered into the system by a participant, by
the opportunity to optionally choose not to let such
recent orders be part of a trade. Furthermore, the US
patent application no. 10/938,143 discloses a method
and a system implementing so-called TTS 



(Trade-Through-the-Stack) trading rules. Among other
things, such rules give prioritized,
liquidity-providing participants price guarantees by
blocking the cancellation of orders of certain other,
non-prioritized participants during certain
predetermined time periods under certain conditions.
Also, during temporary trading states, during which
prioritized participants have exclusive trading rights
in relation to non-prioritized participants at an
established price level, under certain conditions the
price level can change and a new temporary trading
state can commence, during which new par ticipants are
prioritized. However, trades between two or more
participants are priced at a price level which is
deter mined at the time of the trade creation. In the
patent applications discussed above, the advantages in
terms of greater liquidity, traded volume, etc., are
achieved by altering the trading state of the market,
where certain participants are given certain
privileges as compared toother participants. By giving
such privileges to a subset of participants during
certain temporary trading states, priori tized
participants are generally required to respond to
these privileges by taking the appropriate manual
action, namely placing additional volume or the like.
In other words, such a participant often has to take
active part in the procedures of the temporary trading
state in a manual manner in order to take advantage of
the associated privileges. Hence, no com pletely
automatic mechanism for achieving the above goals is
achieved. This leads to a market where not all
participants can take advantage of the rewards for
provision of liquidity, etc., since not all
participants can be as active in the market as is
required for reaping the benefits of the avail able
rewards . Summary of the Invention It is an object of
the present invention to provide an im proved method
for trading an instrument in an automated exchange
system, whereby market participants are rewarded for
providing liquidity to the market and whereby the
volume traded is increased. It is a further object of
the invention to provide such a trading method whereby
the smoothness of the price discovery process is
increased. It is a further object of the invention to
provide such a method which is completely automatic,
and does not require individual market participants to
take additional or exces sive action in order to be
able to exploit certain privileges associated with
liquidity providers in the market.These objects and
others are obtained by the present inven tion as set
out in the appended claims. Thus, according to the
present invention, and as is generally illustrated by
the flow chart in the appended Fig. 2a and, in greater
detail, in Fig. 2b, a method for trading an instru
ment in an automated exchange system, preferably but
not necessarily running a continuous auction market,
involves receiving, during a trading state in which an
instrumentspecific orderbook is maintained, a first
order for the in strument on a first side of the
market, which is illustrated at step 102. Also, the
method involves receiving, at step 103, a second order
for the instrument on a second side of the market.
Either one of the first and the second orders can be
received before the other. The possibility for a match
between the first and the second orders is
investigated, as shown at step 104. In case the orders
match, a preliminary trade is created, at step 105,
with the first and second orders being part of the
preliminary trade. Since it is not given on beforehand
which one of the first and the second order that is
received before the other, either one can be the
aggressive order, meaning the order last received and
matching an order already received. In this context, a
"preliminary trade" means that the auto mated trading
system makes a note about a possible trade between the
first and the second orders, and reserves the
corresponding volume of the first and second orders,
respec tively, but does not accomplish a final trade.
A "final trade" means that a trade price is
established in the market, and that instructions are
generated for the further process ing of the trade,
such as clearing and settlement.According to the
present invention, and as shown in Fig. 2b, at step
106, it may be tested whether any of the orders in the
preliminary trade is to be partially or completely re
moved or updated. Also, it may be tested, at step 107,
whether a certain condition is fulfilled. In case
either test is positive, a final trade may be created,
at step 116, ei ther just before the execution of the
removal or change op eration would have taken place or
upon the fulfilment of the condition . Some time after
the creation of the preliminary trade, at step 108,
the method comprises the step of possibly receiving a
third order for the instrument on the first side of
the market. At step 109, the third order is compared
to the first order. In case the third order is better
than the first or der, the preliminary trade is
modified, at step 110. At a later point in time, a
final trade is created at step 116. Before the final
trade is created at step 116, however, additional
tests, regarding whether any of the orders in the
preliminary trade is to be partially or completely
removed or updated, and whether a certain condition is
fulfilled, re spectively, may be carried out at steps
111 and 112. In case any of these tests are positive,
action may be directed to the creation of a final
trade at step 116. If not, an additional order may be
received, at step 113, on either the first or the
second side of the market. At step 114, a certain best
order is identified as the best order currently being
part of the preliminary trade on the same side of the
market as the additional order, and the addi tional
order may be compared with the identified best order.
If the additional order is found to be better than the
certain best order, the preliminary trade may be
modified, at step 115, after which action may be
transferred back to step 111. If the additional order
is not found to be better than the identified best
order, action may be transferred directly back to step
111, bypassing step 115. This way, steps 111 to 115
may be completely or partially repeated several times,
until any of the tests at steps 111 and 112 turn out
positive. It is realized that the tests at steps 106
and 107, as well as those at steps 111 and 112, may be
carried out repeatedly and continuously, regardless of
whether a third order or an additional order is
received or not. Thus, after step 105 and while
waiting for a possible third order, the tests at steps
106 and 107, respectively, may be carried out in a
loop fash ion. This way, a final trade may immediately
be created at step 116, for example as a consequence
of the condition being fulfilled at step 107, whenever
the condition is fulfilled, regardless of the amount
of time that has passed since step 105 was performed.
The corresponding applies to tests at steps 111 and
112, after the steps 110, 114 or 115, but be fore step
113. This part of the process flow is, however, not
shown in the diagrams of figures 2a and 2b, for
reasons of simplicity. The final trade, including the
establishment of a trade price, is created, at step
116, using the current orders of the preliminary trade
as they stand at the time for the creation of the
final trade. The final trade price may be estab lished
based upon the prices of these orders, respectively.
This may mean that the final trade price is calculated
as the best non-aggressor side price, the average
price for the bestbuy- and sell side orders,
respectively, or in any other suitable way. Thus, once
a preliminary trade has been created at step 105, the
preliminary trade process may continue, receiving
first a third and consequently additional orders,
checking whether they are better than an order already
in the preliminary trade on the same side of the
market as the third or addi tional order, and possibly
modifying the preliminary trade, until either test, at
step 106, 107, 111 or 112, respec tively, turn out
positive. That a certain order is "better" than
another order is in tended to mean that the certain
order is prioritized in some way as compared to the
other order, for example through the use of a set of
ranking rules as described above. This may mean, by
way of example, that a certain order is considered to
be better than another order if the certain order is
more aggressively priced, has a larger volume, is
entered by or on behalf of a more prioritized trading
participant or the like, or a combination of the
above. Preferably, an order is con sidered "better"
than another order if it is more aggres sively priced,
in other words if it is a buy-side order with a higher
price or if it is a sell-side order with a lower
price. That a preliminary trade is "modified" is
intended to mean that one or several of the orders
currently being part of the preliminary trade are
partially or completely changed, removed or updated.
Specifically, this may mean that the first or the
certain best order, according to the above, is
changed, removed or updated. Preferably, a
modification com prises the partial or complete
replacement of the first orderor the certain best
order for a corresponding volume of the third or the
additional order, respectively. This way, a third or
an additional order, being received after the crea
tion of the preliminary trade, may be introduced in
the preliminary trade, replacing an existing order on
the same side of the market, in case the more recent
order is deemed to be better than the existing order.
Preferably, a modification of the preliminary trade
may imply that a volume of the third or additional
order, respectively, which corresponds to the total
volume of the orders in the preliminary trade that are
deemed worse than the third or additional order,
however at the maximum the volume of the third or
additional order it self, may replace the said volume
of the said worse orders in the preliminary trade.
Furthermore, according to the present invention, an
automated exchange system for trading an instrument
comprises at least one programmed server computer. The
server computer is adapted for receiving and managing
buy and/or sell orders for the instrument, and may be
connected to at least one client computer, adapted for
sending such buy and/or sell orders to the server
computer. The client computers may be operated by
trading participants. Herein, the term "trading
participant" is intended to comprise, for example, a
human being, some sort of automated trading device,
such as algorithmic trading computer software, and the
like. The server computer is adapted for carrying out
the steps of the method described above, receiving
orders, creating preliminary trades in case of
possible matches, as well as cre ating final trades,
possibly upon removal or change of pre liminary trade
orders or upon the fulfilment of a certain condition
.Finally, according to the present invention a
computer pro gram may execute the above method when
run on a computer, preferably on the programmed server
computer. The computer program may be stored on a
computer-readable medium, such as a hard drive or the
like, in the server computer 2 . However, the computer
program may also be run from another location in which
it is stored on a computer-readable medium, such as
run over a network from another computer having a hard
drive, or such as run from a externally connected CD
or the like. Brief Description of the Drawings The
present invention will now be described in detail and
with reference to the accompanying drawings, in which:
Fig. 1 is a general view of an automated exchange
system; Fig. 2a is a view generally illustrating a
control flow according to the present invention; Fig.
2b is another view generally illustrating a control
flow according to the present invention; Fig. 3 is a
view illustrating an orderbook for a traded in
strument at a first point in time; Fig. 4 is a view
illustrating an orderbook for a traded in strument at
a second point in time; Fig. 5 is a view illustrating
an orderbook for a traded in strument at a third point
in time;Fig. 6 is a view illustrating an orderbook for
a traded in 



strument at a fourth point in time; Fig. 7 is a view
illustrating an orderbook for a traded instrument at a
fifth point in time; Fig. 8 is a view illustrating an
alternative orderbook for a traded instrument at the
fourth point in time. Description of Preferred
Embodiments Fig. 1 illustrates an automated exchange
system according to the invention, set up for trading
at least one instrument, such as a stock, a stock
option, a future contract for a certain commodity, a
bond, or the like. The system comprises a multitude of
client computers 1 , all connected to a server
computer system comprising at least one server
computer 2 via a computer network 3 , such as a LAN, a
WAN or the like. In Fig. 1 , only one server computer
2 is shown. However, it is realized that several such
server computers 2 could very well be used for the
purpose of the balancing of overall load, distributing
specific tasks over different server computers 2 ,
etc. The server computer 2 keeps, at all times, an
individual orderbook for each traded instrument. An
example of such an orderbook, in this case for the
instrument named "X", is shown in Fig. 3 . All orders
on each side of the market, re spectively, are ordered
using a set of order ranking rules. In this
exemplifying embodiment, these ranking rules dictate
that orders with better price are placed on top of
orders with worse price. That is, on the buy side,
higher priced orders go on top of lower priced orders,
and vice versa forthe sell side. The buy side may also
be called the "bid" side, and the sell side may also
be called the "ask" side. For orders with the same
price, there is a time priority rule stipulating that
older orders are placed on top of more recent orders,
for both sides of the market. To this end, it is
realized that any set of such ranking rules can be
used with out departing from the spirit of the present
invention. Exem plifying but not limiting such ranking
rules include ranking rules with so called "reverse
pricing", namely where for example low-priced buy
orders are higher prioritized than higher-priced such
orders and ranking rules including so called "wheels",
where for example all orders with the best price can
share the privilege of matching with incoming or ders
regardless of time priority. Thus, for this instrument
and at the particular point in time illustrated,
various participants in the market are willing to buy
at a volume of 10 at a price of 100, 20 at 99 and 10
at 98. At the same time, participants in the market
are willing to sell 5 of the instrument at a price of
102, 10 at 103 and 2 0 at 104. Since the market in
this case is of a socalled anonymous type, no
identities are given as to which participants are
willing to buy or sell at the specified volumes or
prices. The price difference between the most
aggressive buyer, willing to pay 100, and the most
aggressive seller, willing to sell at 102, in this
case 102 - 100 = 2 , is the current market spread for
the instrument. Using a client computer 1 , each
trading participant may, in an exemplifying
embodiment, view the market for each instru ment, in
an orderbook fashion similar to the view given in Fig.
3 , on the screen of the computer 1 . This view is
typi cally updated in realtime, through messages sent
from theserver computer 2 to each client computer 1 as
a consequence of events changing the orderbook. Also,
each participant can use a client computer 1 in order
to enter orders into, or change or remove orders in
the exchange systems, by the use of messages going
from the client computer 1 to the server computer 2 .
Thus, the server computer 2 continuously receives
order en tries, changes and removals from the various
client computers 1 as a consequence of the actions of
the individual partici pants. As the orderbook
changes, the server computer 2 dis tributes updated
orderbook views for the traded instrument to client
computers 1 . Fig. 4 illustrates the orderbook state
just after a new buy order, for a volume of 10 at a
price of 103, has been re ceived by the server
computer 2 . Since this new order has a price which is
better than the existing buy-side orders in the
orderbook, it is ranked as the topmost buy-side order
by the server computer 2 . It is understood that the
server com puter 2 can check for possible matches
before putting newly arrived orders into the
orderbook, whereby only non-matched orders are put
into the orderbook. However, for reasons of clarity,
in the present exemplifying embodiment orders are put
into the orderbook first, then checked for potential
matches . As is clear from the figure, there is a
possible match be tween the newly received buy order
and the existing sell-side orders in the orderbook.
However, the server computer 2 does not create a trade
using the matching orders, which would normally be the
case instead of storing the newly arrived order in the
orderbook. Instead, according to an
exemplifyingembodiment, they are marked in the
orderbook, shown in Fig. 4 using arrows > ' and < ' to
the left and to the right of each affected order,
respectively. As is illustrated, the original
sell-side order for 10 at 103 is furthermore split up
into two parts, each with a volume of 5 . This is
because the newly received buy-side order at the price
103 has a volume of 10. In order for the server
computer 2 to match orders together, it must obey the
ranking rules described above. Thus, firstly the new
order has to match the sell-side order for 5 at 102.
This leaves an unmatched buy-side volume of 5 , which
is matched with the second-best sell side order for 10
at 103. However, only 5 of the volume of this latter
order is needed to match the newly received order,
which means that a sub volume of 5 of the sell-side
order is left out of the match. In order to reflect
this state, the sell-side order for 10 at 103 is split
up into two parts, each for 5 at 103, and only one of
the parts is used to indicate the possible match. This
marking of potentially matching orders in the
orderbook defines a preliminary match of the marked
orders. Instead of creating a final trade, thereby
establishing a trade price and taking additional
action such as preparations for clear ing, settlement
or the like, the server computer 2 merely marks the
orders as being part of the preliminary trade. In one
exemplifying embodiment, the markings are actually dis
played to the participants on-screen on the client
computers 1 , in the form of arrows beside each marked
order. However, depending on current demands on low
bandwidth, information distribution, trading model,
etc., the markings could just as well be completely
internal to the server computer 2 and thus not at all
visible to participants, or visible to only a subset
of the participants, such as the participants involved
in the preliminary trade. Likewise, the marked orders
themselves could or could not be shown in the
orderbook view for all participants, or they could be
shown in the orderbook view for only a subset of all
participants or to none of the participants. Such
considerations are discussed in detail below.
Furthermore, according to another exemplifying
embodiment, potentially matching orders are not placed
in the orderbook in the first place, but are instead
moved into a preliminary trade immediately upon
reception at the server computer 2 . In the present
example, this would mean that the buy order for 10 at
103 would not be placed in the orderbook. Instead, the
buy order and its counter orders in the defined
preliminary trade could be grouped together outside of
the orderbook. Possibly, once the preliminary trade is
in place, the exis tence of the preliminary trade
could then be marked in a suitable manner in the
orderbook, for example as shown in Fig. 4 . Upon
creation of the preliminary trade, the server computer
2 may initiate a timer, keeping track of the amount of
time passed since the creation of the preliminary
trade. Upon the expiration of a predetermined time
period, a final trade may then be created, as
described below, based upon the current state of the
preliminary trade. In this case, the length of the
predetermined time period will greatly vary with such
considerations as market type, participant profile,
market liquidity, market depth, average latency in the
automated exchange system, etc. In an exemplifying
embodiment, it will be predetermined on the basis of
the activity in the market for the traded instrument,
so that an instrument with a very active market will
be associated with a relatively short predetermined
time period and vice versa. Here, the term"active
market" is intended to mean that many orders per time
unit are received by the server computer 2 for the
instru ment. Generally, the time period could
according to this embodiment vary from milliseconds
for intensively traded instruments to tens of minutes
for less actively traded in struments . If no other
orders are received by the server computer 2 before
the timer expires, in one exemplifying embodiment, a
final trade is created at the expiry of the timer,
using the current orders of the preliminary trade. In
the case illus trated in Fig. 4 , this would mean that
the orders marked with an arrow would be part of the
final trade. In other words, the buy-side order for a
volume of 10 at a price of 103 would match against the
two sell-side orders for 5 at 102 and 5 at 103,
respectively. At the time of the creation of the final
trade, a trade price would also be established. Such a
trade price is usable in several ways, for example for
distribution to all participants in the market as a
measure of the current market price for the traded
instrument and defining the price at which clearing
and settlement should be conducted for the involved
participants. According to the present invention, the
trading price may be established based upon the prices
of the orders currently being part of the preliminary
trade, at the time of the final trade. In the present
example, this means that the trading price should be
calculated using the same 3 orders being part of the
preliminary trade as indi cated above . The method of
calculation can vary. By way of example, it can be the
best price of the orders on the market side of the
aggressive order, which in this case would imply a
trade price at 103, since the aggressive buy-side
order for 10 at103 is the best buy-side order being
part of the preliminary trade. Similarly, the trade
price can be calculated as the best non-aggressive
price, which would mean that the trade price in this
case should be 102. A third way to calculate the trade
price would be to take the geometrical average of the
best orders on the buy and sell sides, respectively,
which would amount to choosing the middle of the
market spread as the trade price. This would mean that
the trade price in this case would be 102.5, being the
average of 102 and 103, respectively. Any such method
of calculating the trade price could be used, each
having its advantages in terms of what type of
participant is favoured by the trading state of the
market and depending on the objects for the exchange
system, as long as the trade price is established
based upon the orders currently being part of the
preliminary trade at the point in time when the final
trade is created. According to an exemplifying
embodiment, in the created pre liminary trade, if the
price of a newly received order is better than that of
an existing order on the same side of the market as
the newly received order, at least part of the
existing order or orders may be replaced for at least
part of the newly received order, as described above.
This mechanism will now be described in closer detail.
However, it should be kept in mind that other
variables than price could be used when determining
which order is better than which, according to the
above said, and consequently when a newly arrived
order should replace an existing order in a
preliminary trade . Fig. 5 illustrates the situation
when another order is re ceived by the server computer
2 before the timer expires. In this case, the new
order is a sell-side order for a volume of10 at a
price of 101. Thus, the newly received order is bet
ter priced than any of the existing sell-side orders
in the orderbook. As can be seen in Fig. 5 , the newly
arrived order replaces the two existing sell-side
orders in the preliminary trade. Hence, in the
preliminary trade now there are only two orders - one
for 10 at 103 on the buy side and one for 10 at 



101 on the sell side. In Fig. 5 , these orders are
again marked using arrows. Also, the existing order
for 10 at 103 is now no longer split up in two 5
volume parts, since the need for the split is no
longer present in the new orderbook state. This
rejoining of split orders may or may not be a part of
the automated trading system according to the present
invention, but is used here for reasons of simplicity.
Should the timer expire at the moment illustrated in
Fig. 5 , these two arrow-marked orders would be used
in establishing the final trade price. However, Fig. 6
illustrates the situa tion if another order is
received by the server computer 2 . This new order is
a buy-side order for 5 at 104. Since this new order is
better priced than any of the existing buy-side orders
being part of the preliminary trade, it will in the
present exemplifying embodiment replace a part of the
exist ing buy-side order that is part of the
preliminary trade, the replaced part being as large as
the volume of the newly received order, namely 5 . The
resulting situation is thus il lustrated in Fig. 6 ,
where arrows indicate that the new buyside order for 5
at 104 is part of the preliminary trade along with a 5
volume part of the existing buy-side order for 10 at
103, which is now split up into two parts. Note that
no changes are made to the sell side of the orderbook.
By the use of such replacements of orders being part
of the preliminary trade, the final trade price is in
fact improvedfor certain participants. In the case
illustrated in Fig. 5 , the new sell-side order
actually renders the situation more favourable for the
buy-side participant, since the sell-side order
against which a match will be made once the final
trade is created is better priced, at 101, than the
previous sellside order which used to be part of the
preliminary trade, priced at 102. Depending on the
method of calculating the final trade price, the
buy-side participant will sometimes be better off, but
will never be worse off by such a sell-side
replacement in the preliminary trade. In a similar
way, the sell-side participant in a preliminary trade
will sometimes be made better off, but will never be
made worse off, by a buy-side replacement such as that
illustrated in Fig. 6 . On the other hand, the
buy-side participant in a preliminary trade could be
thrown out of the preliminary trade, and therefore at
a later stage also of the final trade, if another
participant chooses to join the preliminary trade by
entering an order effectively replacing an order of
the original buy-side participant, such as is the case
illus trated in Fig. 6 . The corresponding is of
course true for a sell-side participant in the
preliminary trade, as illustrated in Fig. 5 .
According to one exemplifying embodiment, in order to
in crease predictability for the participants in the
preliminary trade, participants may be unable change
or remove, partially or completely, an order being
part of a preliminary trade. Should a participant
choose to take such action, the timer would then be
overruled, and a final trade would be created
immediately, using the preliminary trade as-is at the
timeimmediately prior to the attempted change or
removal would be effected. The same would apply if an
order being part of the preliminary trade expires, for
example as a consequence of the expiration of its
marketable time limit, or if the order is removed or
changed for any other reason, such as by ex change
staff. After the final trade is created, the change or
removal operation would be applied. Hence, this may
mean that the change or removal operation is in fact
no longer possi ble, since the subject order may now
have been removed from the orderbook because it was
part of a final trade. On the other hand, part of the
order may still be present in the orderbook, for
example in case it has been split up into several
parts as a consequence of a match in the preliminary
trade, as described above. In the exemplifying
embodiment described above, a timer was initiated at
the creation of the preliminary trade. The ex piry of
this timer served as a condition for creating a final
trade using the orders being part of the preliminary
trade. According to the invention, such a condition
may be used to define at what point in time the
preliminary trade will form the basis for the creation
of a final trade. However, such a condition needs not
be in the form of a timer initiated at the creation of
the preliminary trade. Rather, a timer could just as
well be initiated at the crea tion of a preliminary
trade, and then be reinitiated at every complete or
partial replacement of an order in the prelimi nary
trade. This way, the final trade will be created at a
time when no activity has occurred in the orders being
part of the preliminary trade during a certain time,
perhaps indi cating that the most volatile phase of
the price determination process as a response to the
created preliminary trade has ended. A possible
variation on the same theme according to the present
invention is a condition according to which a final
trade will be created when a certain predetermined
number of later orders for the instrument have been
received since the creation of the original
preliminary trade. The term "later order" is intended
to include a third order, if such a third order has
been received, as well as any received additional
orders . Another such possible variation is a
condition in which a final trade will be created when
a certain predetermined number of complete or partial
replacements of orders have occurred in the
preliminary trade since the creation of the original
preliminary trade. Another possible condition
according to the present invention is that a final
trade will be created when a market price for the
instrument has changed by a larger amount than a prede
termined value, as compared to the market price at the
crea tion of the preliminary trade. Such a change in
market price can be calculated using a method of
calculating a trade price using the individual orders,
as described above. In this case, the hypothetical
trade price of the preliminary trade, should a final
trade be created instantaneously, is calcu lated, and
is compared to a previous trade price of the in
strument or to the hypothetical final trade price for
the original preliminary trade. The market price
change could also use, for example, an external price
achieved from an external trading venue trading the
same instrument, as one or both of the two compared
market price values. However, it isrealized that any
other suitable way of determining a change in market
price of a traded instrument can be used. Another
possible condition according to the present invention
is that a final trade should be created just before or
at the time when the automatic exchange system changes
the trading state for the instrument. Such a trading
state change may include, for example, the end of
continuous matching, the beginning of a specific
auction market trading state with restricted access to
order placement, etc. By the use of such a condition,
the market risk associated with entering a new trading
state with open positions is removed for the prelimi
nary trade participants. Another possible condition
according to the present invention is that a final
trade should be created as soon as an order is
received that would normally have matched with an
order which is part of the preliminary trade, but is
not allowed to do so. This situation is described in
detail below. It is realized that other, similar,
conditions for the crea tion of a final trade can be
envisioned. Also, it is often feasible to use several
different conditions in combination with each other,
such as using a timer initiated at the creation of the
preliminary trade combined with an additional
condition that a final trade should be created in case
the market price changes more than a certain
predetermined per centage value, or using a timer
initiated at the creation of the preliminary trade
combined with an additional, shorter timer, being
reinitiated at every order replacement, in which
latter case any one of the timers expiring will
trigger the creation of a final trade.In an
exemplifying embodiment, a timer, the length of which
depends on the activity in the market for the
instrument, is combined with a condition stipulating
that a final trade should be created once a third
order has been received. That is, if a third order is
received, it either does or does not modify the
preliminary trade, after which a final trade is
created. However, if the timer expires before a third
order is received, a final trade is created at this
instance. In this exemplifying embodiment, no
additional order is allowed to modify the preliminary
trade, since a third order always implies the creation
of a final trade. Also, according to one exemplifying
embodiment of the present invention, some of the
participants involved in the preliminary trade can, in
certain cases, force the transformation of the
preliminary trade into a final trade. This will to
some extent protect the participants in the
preliminary trade from excessive market risk in a
volatile market. For example, such a transformation
can be requested by the original aggressor of the
preliminary trade, any participant on the same side of
the market as the original aggressor, any participant
having a topmost order in the preliminary trade, or by
the use of any other condition as to what participant
can request the transformation. Furthermore, the
transformation may be available for request at any
time, after a certain number of order replacements in
the preliminary trade, after a certain number of newly
received orders in the orderbook since the creation of
the preliminary trade, after a certain time since the
creation of the preliminary trade, or using any other
suitable condition, as well as a combination of
several such conditions .A special situation occurs if
one of the existing orders being part of the
preliminary trade is partially or com pletely replaced
for a more recent order, in case the result ing final
trade, should it be created immediately after the
replacement of the orders, would result in two orders
on different sides of the market from the same
participant being part of the same trade. In this
case, the result would be a participant trading with
himself as counterpart, effectively cancelling the
effects of that part of the final trade. Fig. 7
illustrates this situation. Given the situation in
Fig. 6 , the participant who originally entered the
buy-side order for 5 at 104 has now also entered a new
sell-side order for 5 at 100. The existing sell-side
order for 10 at 101 is split up into two 5 volume
parts, and one of them is replaced by the new
sell-side order. Thus, the topmost order on each side
of the market, each for a volume of 5 and marked using
arrows in Fig. 7 , are both entered by the same
participant. Should a final trade be created in this
instance, this participant would effectively trade
with himself, which would in many cases be undesirable
for the price determination proc ess . To illustrate
this further, it is useful to think about what would
happen if a final trade was to be created based upon
the current state of the preliminary trade as
illustrated in Fig. 7 , and if the topmost order on
each side of the market would not have been entered by
the same participant. In this case, the price would be
established, using some method of calculation, based
upon orders priced at 103, 104, 100 and 101,
respectively. If, on the other hand, the participant
that has entered the topmost order on each side of the
market is one and the same, or if the participant on
behalf of whomthese orders have been entered is one
and the same, this price establishment is in some
sense erroneous, since the part of the trade involving
the orders priced at 104 and 100, respectively, will
essentially not lead to anything substantial.
Therefore, in an exemplifying embodiment of the
present invention, a final trade may instead be
created immediately before the participant enters the
order that could hypothetically lead to a final trade
where the participant trades with himself . However,
it is realized that such a feature of the exchange
system is not desirable in all cases. For example, in
many known systems trading with oneself is never
permitted. Such a rule would either lead to the
impossibility for the participant to enter the new
order in the first place, or to the 



impossibility for a final trade to be created with the
two counter orders of the same participant. In these
cases, an additional feature creating a final trade
immediately before such a counter order is received
may not make any sense. Also, in some systems trading
with oneself is allowed, and may even be advantageous
if, for example, trading costs are lower for such
trading. Furthermore, in the above described
exemplifying embodiment, orders being part of a
preliminary trade on both sides of the market can be
replaced with more recently received, better priced
orders. However, according to one exemplifying embodi
ment of the present invention, some orders are blocked
from modifying the preliminary trade, meaning that the
reception of such blocked orders will not lead to the
modification of the preliminary trade. In order to
establish which orders are blocked, one may start by
identifying a certain comparison order, which is the
original non-aggressive order. Thus, thecomparison
order is the one order of the first and the second
orders that was received first. Then, a condition may
be set up, specifying that an order received after the
creation of the preliminary trade will be blocked
either if it is on the same side of the market as the
comparison order or on the opposite side. Naturally,
this applies both to the third order and to any
additional orders, using the terminology of figures 2a
and 2b. According to one exemplifying embodiment, only
orders on the same side of the market as compared to
the original nonaggressive order that originally
matched the original aggres sive order, said match
leading to the creation of the pre liminary trade, are
allowed to be replaced in the preliminary trade at a
later stage. This means that the sell-side order
entered for a volume of 10 at a price of 101, giving
rise to the preliminary trade state as illustrated in
Fig. 5 , would be allowed to replace the existing
sell-side orders at price levels 102 and 103,
respectively, as illustrated in Fig. 4 , since this
new order is on the other side (sell-side) of the
market than that of the original aggressor order in
the pre liminary trade (the original buy-side order of
10 at 103, illustrated in Fig. 4 ) . On the contrary,
a new buy-side order for 5 at 104 would not be allowed
to replace part of the existing buy-side order for 10
at 103, such as is illustrated in Fig. 6 , since this
new order is on the same side of the market (buy-side)
as the original aggressor order. Such a limitation,
from now on called "non-aggressor-side replacement
limitation", as to what type of order is allowed to
replace existing orders in the preliminary trade,
reduces the market risk for the original aggressor
whose order initi ated the original preliminary trade.
This participant willknow that his final trade price
will be at least as good as that originally entered in
the aggressor order, and that he will run no risk of
being thrown out of the preliminary trade before such
a final trade is created. In the following, the case
where such a limitation is used will be described in
detail, with reference to the state of the preliminary
trade such as shown in Fig. 5 . If another participant
enters a buy-side order for 5 at 104, the preliminary
trade state illustrated in Fig. 6 is thus not al
lowed. Instead, according to an exemplifying
embodiment of the present invention, the server
computer 2 will receive the new order and handle it as
if a final trade would just have been created using
the current preliminary trade. The resulting orderbook
state is illustrated in Fig. 8 . Hence, in this
exemplifying embodiment, a second preliminary trade is
cre ated, whose respective orders are marked using
double arrows "<<" and ">>", respectively. Thus, the
second preliminary trade has its own orders and
conditions for creating a second final trade. This
second preliminary trade is created using the newly
received buy-side order for 5 at 104, and as the
counter-order the existing sell-side order for a
volume of 5 at a price of 102. As more orders are
received, they may replace existing orders in either
the first or the second preliminary trade, in ac
cordance with the rules used regarding what orders are
al lowed to be replaced, etc., as long as a certain
preliminary trade has not formed the basis for the
creation of a final trade. Also, in the present
exemplifying embodiment, such replacements should pay
respect to some set of priority rules ranking
different preliminary trades and their respective
orders. An exemplifying such set of priority rules
accordingto the present invention states that newly
received orders may replace orders being part of a
preliminary trade, if such a replacement is possible
for that particular preliminary trade order and under
condition that the new order cannot replace an
existing order in any other preliminary trade, where
the other preliminary trade is older than the particu
lar preliminary trade. However, according to another
exemplifying embodiment, the set of priority rules may
rank preliminary trades higher in which the
replacement-prone order with the worst price is part.
This set of rules will in many cases lead to a more
even price determination process. According to another
exemplifying embodiment, the set of priority rules may
rank that preliminary trade higher in which the
replacement-prone order which is oldest is part.
According to one exemplifying embodiment of the
present invention, an order can never be part of
several preliminary trades at the same time. Namely,
this would lead to situa tions where one order is part
of several, hypothetical, fu ture final trades, which
may not be desirable for reasons of predictability in
the market. Above, a limitation as to what type of
order is allowed to replace existing orders in the
preliminary trade has been described. However,
according to another exemplifying embodi ment of the
invention, only orders on the same side of the market
as seen from the original aggressive order that origi
nally matched an existing order in the orderbook, said
match leading to the creation of the preliminary
trade, may be allowed to be replaced in the
preliminary trade at a laterstage. This means that the
sell-side order entered for a volume of 10 at a price
of 101, giving rise to the prelimi nary trade state as
illustrated in Fig. 5 , would not be al lowed to
replace the existing sell-side orders at price levels
102 and 103, respectively, as illustrated in Fig. 4 ,
since this new order is on the other side (sell-side)
of the market than that of the original aggressor
order in the pre liminary trade (the original buy-side
order of 10 at 103, illustrated in Fig. 4 ) . On the
contrary, a new buy-side order for 5 at 104 would be
allowed to replace part of the existing buy-side order
for 10 at 103, such as is illustrated in Fig. 6 ,
since this new order is on the same side of the market
(buy-side) as the original aggressor order. Such a
limitation, from now on called "aggressor-side re
placement limitation", will reduce the market risk for
those participants being part of a preliminary trade
on the nonaggressor side, at the expense of increased
risk for the original aggressor and other participants
acting on the same side of the market. Apart from
this, this type of limitation is similar to what is
described above in relation to the nonaggressor- side
replacement limitation. A variation of the replacement
limitations according to the present invention is the
non-aggressor-side replacement limi tation as
described above, but with an exception for the
original aggressor. This means that the only
participant whose orders would be allowed to replace
existing orders of the preliminary trade on the same
side of the market as the original aggressor order is
the aggressor participant him self. In this way, the
original aggressor can choose to sharpen his price in
a preliminary trade, but will still notface the market
risk of having his order or orders replaced by other
participants' better priced orders. Another variation
of the replacement limitations according to the
present invention is a limitation where the first
actual replacement occurring in a particular
preliminary trade may dictate what market side
replacements will be allowable from that point
onwards. Thus, if the first replacement of an order
occurs on the original aggressor side of the market,
only replacements on that side would be allowed in the
future for that particular preliminary trade. If the
first replace ment, on the other hand, occurs on the
non-aggressor side, the opposite would apply. Thus,
according to the present invention, it may be possible
for several preliminary trades to exist side by side
at a given instant in time. However, this situation
may not always be desirable. Several preliminary
trades running in parallel might, for example, add too
much complexity to the market. Thus, according to
another exemplifying embodiment of the present
invention, no such additional preliminary trades are
allowed to be created apart from one already in place.
In other words, new preliminary trades would be
hindered from being created as long as there exists
another preliminary trade in the market for a certain
instrument which has not yet led to the creation of a
final trade. In order to accomplish this, some measure
must be taken to handle newly received orders that
match existing orders being part of the preliminary
trade but that are not allowed to replace such
existing orders. This can be done, by way of example,
by letting these newly arrived orders immediately
create final trades with existing orders in the
orderbookthat are not part of the preliminary trade in
case such a match can be found, otherwise simply
storing such newly ar rived orders in the orderbook.
Thus, a final trade would be created involving the
orders marked using double arrows in Fig. 8 ,
effectively sending them off the orderbook. As orders
being part of a preliminary trade are replaced, and
restored in the orderbook, such replaced orders then
would have the ability to match and therefore
immediately and finally trade with existing
non-preliminary trade counter orders in the orderbook.
Naturally, orders that have been part of a pre
liminary trade before they were replaced and restored
in the orderbook may be available for matching with
other orders once a final trade has been created and
the preliminary trade therefore does no longer exist,
regardless of whether several parallel preliminary
trades are allowed or not. According to another
exemplifying embodiment of the inven tion, newly
received orders may be put into a queue until a final
trade is created. Thereafter, the orders in the queued
may be handled one at a time in order of appearance in
the queue, and be treated as if they would have been
received by the server computer 2 at that point in
time. According to yet another exemplifying
embodiment, the reception of new orders that are not
allowed to match orders in the preliminary trade
according to the above may force the creation of a
final trade based upon the preliminary trade. As
described above, orders may be of an order type
allowing orders to be stored in the orderbook in case
they do not match any counter orders immediately, for
example so-called limit orders. Other order types,
notably so-called market orders, may in some trading
systems never be stored in theorderbook. Rather, they
are either matched immediately or discarded by the
server computer 2 . According to an exempli fying
embodiment, orders of such order types not legit for
storing in the orderbook cannot be part of a
preliminary trade. This conserves the immediate,
low-risk profile of such orders, not adding the market
risk of such an order given a prolonged presence in
the market. Thus, non-market orders being part of a
preliminary trade would in this case not be open for
matching with market orders, but would be regarded as
orders already finally traded from the viewpoint of
the participant entering the market order. According
to another exemplifying embodiment of the present
invention, fill-and-kill orders and fill-or-kill
orders may be handled in a manner similar to that of
market orders. Thus, such orders would not be able to
be part of a prelimi nary trade, and to them, orders
being part of a preliminary trade are not open for
matching. Some markets use so-called pegged orders,
being orders whose price depends on a certain external
variable, such as the market price of an instrument on
an external market. Hence, pegged orders can change
their price if the price of the 



external variable changes. According to an
exemplifying embodiment of the present invention, a
price change of a pegged order being part of a
preliminary trade may be handled, by the server
computer 2 , as if a new order had been entered, by
the same participant that entered the pegged order in
the first place, for the same volume but at the new
pegged price. Hence, the new order may replace the
original pegged order if the new price is more
aggressive, in accordance to the used limitation rules
regarding allowable replacements described above. In
this case, the volume of the old order would
preferably be reset to zero by the server computer 2 ,
in order for that order not to match against any
counter order in the preliminary trade. On the other
hand, if the new pegged price is less aggressive than
the previously pegged price, the price change would be
handled as a removal of the order and the consequent
entering of a new order at the new price. This could,
according to what has been described above, lead to a
final trade being created using the preliminary trade
orders just before the removal of the pegged order,
and hence possibly to the removal of the pegged order
from the orderbook altogether . In other words, pegged
orders may improve their price and still be part of a
preliminary trade, but as soon as their pegged price
is about to worsen, a final trade could be cre ated
before the actual worsening of the price. As described
above, the server computer 2 may continuously send out
information to the individual client computers 1
regarding the state of the market. Such information
can be sent out to all client computers 1 in the
market, reflecting that such information is public to
all participants, or to a subset of the client
computers 1 , reflecting a certain infor mation
privacy. It is thus possible for the information
regarding the development of a certain preliminary
trade and its associated final trade to be distributed
only to a subset of client computers 1 , such as only
to those participants having orders being part of the
preliminary trade in ques tion, keeping the data
traffic load down in the automated exchange system.
However, it is preferred that such informa tion is
distributed to all client computers 1 , in order to
increase transparency in the market and to enhance the
aggre gated price determination process. In
particular, if themarket as a whole does not receive
information about the creation of a preliminary trade,
the publicly distributed orderbook image would, in
case orders being part of a pre liminary trade are not
part of this image, not include information about the
possibility to enter into the preliminary trade, or,
in case such orders are part of this image, in clude
apparently matching orders still in the orderbook,
possibly confusing participants acting in the market.
Also, the opportunity to join a preliminary trade,
together with the publicly distributed image of an
ongoing preliminary trade, is in many cases an
incentive for providing more li quidity to the market,
whereby distributing a publicly avail able orderbook
image comprising any preliminary trades in creases
market liquidity. According to one exemplifying
embodiment, the server computer 2 or the client
computers 1 may provide each participant with the
option to allow or not allow each entered order to be
part of a preliminary trade in the market. Thus,
orders not eligible for preliminary trading would only
be available for immediate creation of final trades or
possibly storage in the orderbook. For these orders,
counter orders being part of a preliminary trade would
be handled precisely as if they were already finally
traded and removed from the orderbook. Preliminary
trade orders being replaced by newly received or ders,
thereby no longer part of a preliminary trade, would
of course again be potential counter orders for
matching with the non-eligible order. In this way,
participants are pre sented with the possibility of
increased control over their respective orders, risk
exposure and possibility of price improvement for
entered orders .Thus, according to the present
invention an improved method for trading an instrument
in an automated exchange system is provided, whereby
market participants are awarded for provid ing
liquidity to the market and whereby incentives for
increasing the volume traded are present. This is
accomplished by a price establishment process which is
delayed as compared to the conventional way of trading
instruments in automated exchange systems. Once a
potential match has been identified, the matching
orders are moved into a preliminary trade state,
during which the server computer 2 checks for possible
priceaffecting market events, in terms of new orders
being entered for the instrument. If such
price-affecting market events do occur, the original
participants can take advantage of them according to a
set of rules defining who takes the risk and who will
gain the advantage of potential price improvements.
If, on the other hand, no such events occur, the
originally identified match becomes a final trade.
Market events can also be harmful for a participant of
a preliminary trade, if an order of the participant
for example is replaced by a new, better priced,
order. However, in this case the participant would not
loose any money due to a worse trade price than
expected; the order may merely be put back into the
orderbook awaiting the next potential match. Thus, the
potential of price improvement can, according to the
present invention, be carefully weighted against
limited and transparent market risk. Therefore, an
automated exchange system according to the present
invention makes it possible for the market to award
liquidity providers by providing potential price
improvements in the market. At the same time, the
possibility of potential price improvement at the cost
of limited risk raises thegeneral attractiveness of
the exchange market, leading to higher trading volumes
in the market. Furthermore, by the use of preliminary
trades, existing during certain time periods before
final trades are created, increases the smoothness of
the price discovery process, since trading
participants gain time to assess the new market
situation introduced by a new match between two
orders. Finally the automated exchange system
according to the pre sent invention is completely
automatic, and does not require individual market
participants to take additional or exces sive action
in a manual manner in order to be able to exploit
certain privileges associated with liquidity providers
in the market. In other words, the price of an order
may or may not be improved, without the involvement of
any required addi tional action on behalf of the
participant. This makes the advantages of the present
invention available to a broader range of investors.
Above, preferred embodiments have been described.
However, it will be apparent for the person skilled in
the art that many alterations can be made to the
described embodiments, without departing from the idea
of the invention. Thus, the invention should not be
limited by the described embodiments, but could rather
be modified within the scope of the enclosed claims.C
L A I M S 1. Method for trading an instrument in an
automated exchange system, comprising the steps of:
(a) receiving a first order for the instrument on a
first side of a market; (b) receiving a second order
for the instrument on a second side of said market;
(c) evaluating the first and the second orders regard
ing the possibility for a match between the first and
the second orders; (d) if such a match is possible,
creating a preliminary trade using the first and the
second orders; (e) receiving a third order for the
instrument on the first side of the market; (f)
comparing the third order with the first order; (g) if
the third order is better than the first order,
modifying the preliminary trade; and (k) creating a
final trade using the orders currently being part of
the preliminary trade. 2 . Method according to claim 1
, where at step (k) a price of the final trade is
determined based upon the prices of the orders
currently being part of the preliminary
trade,respectively, at the time of the creation of the
final trade . 3 . Method according to claim 1 ,
further comprising the following steps after step (g)
but before step (k) : (h) receiving an additional
order for the instrument on a certain side of the
market; (i) comparing the additional order with a
certain best order, which is the best order currently
being part of the preliminary trade on the same side
of the market as the additional order; and (j) if the
additional order is better than the certain best
order, modifying the preliminary trade; where steps
(h) - (j) are allowed to repeat before step (k) is
initiated. 4 . Method according to claim 3 , where at
step (k) a price of the final trade is determined
based upon the prices of the orders currently being
part of the preliminary trade, respectively, at the
time of the creation of the final trade. 5 . Method
according to claim 3 , comprising the additional step
of receiving a message transaction with instructions
leading to the partial or complete removal, or update,
of any of the orders currently being part of the
preliminary trade, and where, upon the execution of
the message transaction, step (k) is completed before
said execution.6 . Method according to claim 3 , where
step (k) is initiated immediately at the fulfilment of
a stop condition, which stop condition is one or a
combination of several of the following: i ) a certain
predetermined time period has elapsed since the
creation of the preliminary trade; ii) a certain
predetermined time period has elapsed since the last
modification of the preliminary trade; iii) a certain
predetermined number of later orders, in cluding any
third or additional orders, for the instrument have
been received since the creation of the preliminary
trade; iv) a certain predetermined number of
modifications of the preliminary trade have occurred
since the creation of the preliminary trade; v ) a
market price for the instrument has changed by a
larger amount than a predetermined value; vi) a
message transaction has been received with in
structions leading to the transformation of the
preliminary trade into a final trade; or vii) the
trading state for the instrument has been or is about
to be changed. viii) an order is received that would
normally match an order in the preliminary trade,
where the said order is blocked from modifying the
preliminary trade . 7 . Method according to claim 6 ,
where the stop condition is a combination of the
following: i ) a certain predetermined time period,
the length of which is determined based upon the
activity in the market for the instrument so that the
time period is longer for instruments with less active
markets and vice versa, has elapsed since the creation
of the preliminary trade; and ii) a certain
predetermined number of later orders, ineluding any
third and additional orders, have been received since
the reception of the first and the second orders,
preferably 1 such later order. 8 . Method according to
claim 3 , where steps (g) and (j), respectively, also
comprise the step of immediately pro ceeding to the
step (k) in case the preliminary trade is about to be
modified in such a way that the resulting fi nal
trade, should it be created immediately after the
modification of the orders, would result in two orders
being part of the same trade, on different sides of
the market and entered into the system by or on behalf
of one and the same trading participant. 



9 . Method according to claim 3 , where a comparison
order is taken to be the one order of the first and
the second or ders which is received first, where
steps (f ) and (i) , respectively, comprise the
additional step of applying a certain order condition
to a received later order, suchas a third or
additional order, and if the later order satisfies the
order condition, blocking it from modifying the
preliminary trade at step (g) or (j), where the order
condition at least comprises that the later order is
on a certain side of the market. 10. Method according
to claim 9 , where the order condition is one of the
following: (a) the later order is on the same side of
the market as the comparison order; or (b) the later
order is on the opposite side of the mar ket as
compared to the comparison order. 11. Method according
to claim 9 , where each of the first order, the second
order and the later order are entered by or on behalf
of a first, a second and a third trading participant,
respectively, and where the order condition is that
firstly, the later order is on the opposite side of
the market as compared to the comparison order, and
that, secondly, the third participant is not the same
as the participant of the one order of the first and
the second orders which was received last. 12. Method
according to claim 9 , where step (j) comprises the
additional step of, at the time of the first
modification of the preliminary trade, determining the
side of the market of the most recently received later
order the reception of which led to a modification of
the preliminary trade, and where from that point on,
the order condition is that an additional order
received at a later time ison the opposite side of the
market as compared to said determined side. 13. Method
according to claim 9 , where a certain later order is
blocked from modifying a preliminary trade, where an
order which is part of a preliminary trade is
unavailable for matching with said certain order, and
where an order, which as a consequence of a
modification of the prelimi nary trade no longer is
part of a preliminary trade, is again available for
matching with said certain order. 14. Method according
to claim 3 , where market priced orders are blocked
from modifying the preliminary trade at steps (g) and
(j), respectively. 15. Method according to claim 3 ,
where the price of an order which is part of a
preliminary trade is pegged to an ex ternal price, and
a change in the price of the pegged or der, being the
consequence of a change in the external price, is
treated as the reception of a later order, such as a
third or additional order, with the new pegged price .
16. Method according to claim 1 , where the instrument
is traded in a continuous auction market. 17. Computer
program stored on a computer-readable medium in a
programmed server computer, which computer program
when run is arranged to make the server computer
execute the steps (a) - (k) according to claim 1 . 18.
Automated exchange system for trading an instrument,
comprising at least one programmed server
computer,adapted for receiving and managing buy and
sell orders for said instrument, where the server
computer is adapted for carrying out the steps of: (a)
receiving a first order for the instrument on a first
side of a market; (b) receiving a second order for the
instrument on a second side of said market; (c)
evaluating the first and the second orders regard ing
the possibility for a match between the first and the
second orders; (d) if such a match is possible,
creating a preliminary trade using the first and the
second orders; (e) receiving a third order for the
instrument on the first side of the market; (f)
comparing the third order with the first order; (g) if
the third order is better than the first order,
modifying the preliminary trade; and (k) creating a
final trade using the orders currently being part of
the preliminary trade. 19. System according to claim
18, where at step (k) the server computer is further
adapted for determining a price of the final trade
based upon the prices of the or ders currently being
part of the preliminary trade, respectively, at the
time of the creation of the final trade . 20. System
according to claim 18, where the server computer is
further adapted for carrying out the following steps
after step (g) but before step (k) : (h) receiving an
additional order for the instrument on a certain side
of the market; (i) comparing the additional order with
a certain best order, which is the best order
currently being part of the preliminary trade on the
same side of the market as the additional order; and
(j) if the additional order is better than the certain
best order, modifying the preliminary trade; where the
server computer is adapted for allowing steps (h) -
(j) to repeat before step (k) is initiated. 21. System
according to claim 20, where the server computer is
adapted for, at step (k) , determining a price of the
final trade based upon the prices of the orders
currently being part of the preliminary trade,
respectively, at the time of the creation of the final
trade. 22. System according to claim 20, where the
server computer is adapted for carrying out the
additional step of receiving a message transaction
with instructions leading to the partial or complete
removal, or update, of any of the orders currently
being part of the preliminary trade, and where the
server computer further is adapted for completing step
(k) before the execution of said message transaction .
23. System according to claim 20, where the server
computer is further adapted for initiating step (k)
immediately at the fulfilment of a stop condition,
which stop condition is one or a combination of
several of the following: i ) a certain predetermined
time period has elapsed since the creation of the
preliminary trade; ii) a certain predetermined time
period has elapsed since the last modification of the
preliminary trade; iii) a certain predetermined number
of later orders, in cluding any third and additional
orders, for the instrument have been received since
the creation of the preliminary trade; iv) a certain
predetermined number of modifications of the
preliminary trade have occurred since the crea tion of
the preliminary trade; v ) a market price for the
instrument has changed by a larger amount than a
predetermined value; vi) the server computer has
received a message transac tion with instructions
leading to the transformation of the preliminary trade
into a final trade; orvii) the trading state for the
instrument has been or is about to be changed. viii)
an order is received that would normally match an
order in the preliminary trade, where the said or der
is blocked from modifying the preliminary trade . 24.
System according to claim 23, where the stop condition
is a combination of the following: i ) a certain
predetermined time period, the length of which is
determined based upon the activity in the market for
the instrument so that the time period is longer for
instruments with less active markets and vice versa,
has elapsed since the creation of the preliminary
trade; and ii) the server computer has received a
certain predetermined number of later orders,
including any third and additional orders, for the
instrument since the reception of the first and the
second or ders, preferably 1 such later order. 25.
System according to claim 20, where the server
computer is further adapted for, at steps (g) and (j),
respec tively, immediately proceeding to the step (k)
in case the preliminary trade is about to be modified
in such a way that the resulting final trade, should
it be created immediately after the modification of
the orders, would result in two orders being part of
the same trade, on different sides of the market and
sent to the server com puter by or on behalf of the
same trading participant.26. System according to claim
20, where the server computer is further adapted for
taking a comparison order to be the one order of the
first and the second orders which is received first by
the server computer, and for, at steps (f) and (i)
respectively, applying a certain order condi tion to a
received later order, such as a third or addi tional
order, and if the later order satisfies the order
condition, blocking it from modifying the preliminary
trade at step (g) or (i) , where the order condition
at least comprises that the later order is on a
certain side of the market. 27. System according to
claim 26, where the order condition is one of the
following: (a) the later order is on the same side of
the market as the comparison order; or (b) the later
order is on the opposite side of the mar ket as
compared to the comparison order. 28. System according
to claim 26, where the server computer is further
adapted for receiving each of the first order, the
second order and the later order in the form of a
message transaction sent by or on behalf of a first, a
second and a third trading participant, respectively,
and where the order condition is that firstly, the
later or der is on the opposite side of the market as
compared to the comparison order, and that, secondly,
the third par ticipant is not the same as the
participant of the one order of the first and the
second orders which was re ceived last by the server
computer.29. System according to claim 26, where the
server computer is further adapted for, at the time of
the first modifi cation of the preliminary trade,
determining the side of the market of the most
recently received later order the reception of which
led to a modification of the prelimi nary trade, and
where from that point on, the order con dition is that
an additional order received at a later time is on the
opposite side of the market as compared to said
determined side. 30. System according to claim 26,
where the server computer is adapted for blocking a
certain later order from modi fying a preliminary
trade, where the server computer is further adapted
for rendering an order being part of a preliminary
trade unavailable for matching with said cer tain
order, and for again rendering an order, which as a
consequence of a modification of the preliminary trade
no longer is part of a preliminary trade, available
for matching with said certain order. 31. System
according to claim 20, where the server computer is
further adapted for blocking market priced orders from
modifying the preliminary trade at steps (g) and (j),
respectively 32. System according to claim 20, where
the server computer is further adapted for pegging the
price of an order which is part of a preliminary trade
to an external price, and for treating a change in the
price of the pegged order, being the consequence of a
change in the external price, as the reception of a
later order, suchas a third or additional order, with
the new pegged price . 33. System according to claim
18, where the automated ex change system is a
continuous auction market in which the instrument is
traded. 


