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1
PPARS ACTIVATOR

CROSS-REFERENCE TO RELATED PATENT
APPLICATION

This application claims priority to Japanese Patent Appli-
cation No. 2018-199323 filed in Japan on Oct. 23, 2018, the
content of which 1s incorporated herein by reference.

FIELD OF THE INVENTION

The present invention relates to a peroxisome proliferator-
activated receptor 0 (PPARO) activator.

BACKGROUND OF THE INVENTION

PPAR 1s a member of the nuclear hormone receptor
superfamily, and 1s a ligand-activated transcriptional factor.
In mammals, PPAR has family members of a, v and 9.
PPARc. binds free fatty acids as 1ts endogenous ligands and
regulates the expression of various genes regulating lipolysis
and 1s therefore regarded as a target of drug for treatment of
hyperlipidemia. PPARy binds long-chain fatty acids, eico-
sanoids and their related chemicals like as its endogenous
ligands to promote adipocyte ditferentiation, and 1s therefore
regarded as a target substance for thiazolidine, which 1s an
insulin resistance-improving medicine. PPARO 1s widely
expressed 1n various tissues, but the endogenous ligands and
its physiological functions have been remained largely
unknown, therefore PPARO can be classified an orphan
receptor (see, for example, PTL 1). PPARO 1s composed of
an N-terminal domain with ligand-independent transcrip-
tional activation ability, a zinc finger domain with a DNA
binding ability, and a ligand binding domain (LBD) having
a ligand-dependent transcriptional activation ability. The
amino acid sequence of LBD of PPARO has 70% homology
(sequence 1dentity ) with LBD of PPARa and 68% homology
(sequence 1dentity) with LBD of PPARy (see, for example,
NPL 2).

In recent years, PPARO has been reported to be an
important transcriptional regulator of lipid catabolism, trans-
port, accumulation, etc. (see, for example, NPL 3), attracting
keen attention as a new molecular target of therapeutic
agents for metabolic disorders and the like. For example, 1t
has been reported that ingestion of a PPARO agonist
enhances an exercise-induced eflect such as exercise endur-
ance, and that the PPARO agonist serves as an exercise
performance-enhancing medicine (see, for example, PTL 1
and NPL 4). Further, by using the AMPK (3'AMP-activated
protein kinase) agonist and the PPARO® agonist in combina-
tion, the exercise eflect on the subject 1s further improved
(see, for example, PTL 2 and NPL 4). In addition, 1t has been
reported that administration of PPARO agonist suppresses
lipid-induced endoplasmic reticulum (ER) stress, which
plays an important role 1n the development of cardiomyopa-
thy (see, for example, NPL 5), and that a hepatic protective
cellect and an antifibrotic eflect can be obtained 1n hepatic
fibrosis mnduced by carbon tetrachloride administration (see,
for example, NPL 6).

Examples of the PPARO® agonists include a phenoxyacetic
acid denivative represented by GW501316 (CAS No.:
317318-70-0). The basic skeleton of the phenoxyacetic acid
derivative 1s a chemical structure, in which a long-chain
hydrophobic group such as a non-polar hydrocarbon 1s
bonded to a carboxyl group (—COOH). From the results of
structural analysis of a complex of PPARO and a phenoxy-
acetic acid derivative that acts as a PPARO agonist, 1t has
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2

been found that the ligand-binding pocket of PPARGS 1s a
Y-shaped pocket consisting of three tunnel-shaped cavities
called arms I, II and III (arm I, arm II and arm III) (see, for
example, NPL 7 and NPL 8). As the PPARO agonist, a
medicine having a skeleton 1n which a hydrophobic group 1s
branched, such as GW2331 (CAS No.: 190844-95-2), has

also been developed.

On the other hand, metformin 1s a biguanide-based medi-
cine widely used as an oral antidiabetic medicine. It 1s
known that metformin enhances sugar uptake 1n skeletal

muscle and fatty acid [3-oxidation 1n the liver by activating
AMPK (see, for example, NPL 9). In addition, it has also

been reported that metformin suppresses mitochondrial
glycerophosphate dehydrogenase 1n the liver to suppress

gluconeogenesis and lower blood glucose (see, for example,
NPL 10).
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SUMMARY OF THE INVENTION

Technical Problem

A main object of the present invention i1s to provide a
PPARO activator containing a novel PPARO agonist as an
active ingredient, and an exercise tolerance-improving agent
containing the PPARO agonist as an active ingredient.

Solution to Problem

The present inventors have conducted intensive studies,
and as a result, discovered that metformin 1s a PPARJ
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agonist and activates the transcriptional activity of PPARG.
Furthermore, from the results of the co-crystal structure

analysis of metformin and ligand-binding domain (LBD) of
human PPARO (hPPAROJ), 1t was found that metformin binds
to the ligand binding pocket of PPARO. In this binding
mode, the two amino groups of the biguanide skeleton of
metformin interact with and bind to the amino acid residues
near the entrance of the ligand-binding pocket. As a result,
the LBD of PPARO changes 1ts structure into an active
conformation, thereby completing the present invention.

That 1s, the PPAROS activators and the exercise tolerance-
improving agents according to the present invention are as
following (1) to (8).

(1) A PPARO activator comprising a guanidine derivative
or a biguanidine derivative as an active imngredient, wherein
the PPARO activator activates transcriptional activity of
PPARO (peroxisome proliferator-activated receptor o).

(2) The PPARO activator according to (1), wherein the
guanidine dertvative and the biguanidine derivative are
capable of fitting within a ligand binding pocket of PPARGY,
in a state where a guanidino group or a biguanidino group
forms a hydrogen bond with amino acid residues of the
413th histidine, 287th histidine, 253rd threonine and the
4377th tyrosine of human PPARGO that constitute an interior
surface of the ligand binding pocket.

(3) The PPARO activator according to (1) or (2), wherein
the guanidine derivative 1s a compound represented by the
following general formula (1) (excluding the biguanidine
derivative),

Chemuical formula 1:

(1)
NH

A

N NH,
H

1
R\

in formula (1), R' represents a monovalent organic group.
(4) The PPARO activator according to [3], wherein the

guanidine derivative 1s a compound represented by any one
of the following general formulas (1-1-1) to (1-1-4),

Chemuical formula 2

(1-1-1)

NH
11 )‘t
N A T
N -—-\'"'
RIS R0
(1-1-2)
NH

in formulas (1-1-1) and (1-1-2), Z'' represents an oxygen
atom or a sulfur atom, nl represents 0 or 1, R'* represents
an aliphatic hydrocarbon group having 1 to 6 carbon atoms,
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n12 represents an integer of 0 to 2, R"* represents a hydrogen
atom or an aliphatic hydrocarbon group having 1 to 6 carbon
atoms, R'* represents an optionally substituted aromatic
hydrocarbon group, and pl represents an integer of 1 or
more.

Chemical formula 3:

(1-1-3)

(1-1-4)

RP),15

in formulas (1-1-3) and (1-1-4), Z'' represents an oxygen
atom or a sulfur atom, nl represents 0 or 1, R'> represents
an aliphatic hydrocarbon group having 1 to 6 carbon atoms
or an alkoxy group having 1 to 6 carbon atoms, nl5
represents an integer of 0 to 2, Z* represents a divalent
linking group, R> represents an optionally substituted aro-
matic hydrocarbon group or an optionally substituted cyclic
hydrocarbon group, p2 represents an integer of 1 or more.

(5) The PPARO activator according to (1), wherein the
guanidine derivative 1s a compound represented by any of

the following formulas (A-1) to (A-4), (B-1) to (B-3),

Chemuical formula 4:
(A-1)
NH

PN

S N NH,
CF; S ‘ S H
N CILL CHa
(A-2)
NH
PN
S SN NI,
CF; \ ‘ S H
N CH, CHa
F
(A-3)
jli
NH,

P,

o
Z/ “
7

any

CH;
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-continued
(A-4)

NH

A

S N NH,
CFx A ‘ S H
N CHL CH,
F
3

Chemuical formula 5:

(B-1)

NH
g M
X ‘ \/O\/Q/\ g N2
(B-2)
NH
OO
(B-3)

J§
N NH
O/\O/Q/\ N 2
N

CHs;

(6) The PPARO activator according to any one of (1) to
(3), wherein the biguanidine dernivative 1s a compound
represented by the following general formula (2),

Chemuical formula 6:

(2)

NH NH

in formula (2), R* and R”® independently represent a hydro-
gen atom or a monovalent organic group, when both R* and
R® are monovalent organic groups, they may be linked to
form a ring structure.

(7) The PPARO activator according to (1), wherein at least
one selected from the group consisting of metformin, phen-
formin and buformin is mncluded as an active ingredient.

(8) An exercise tolerance-improving agent comprising the
PPARO activator defined 1n any one of (1) to (7) as the active
ingredient.

ftects of the Invention

Ll

Advantageous

The PPARO activators according to the present invention
can activate the transcriptional activity of PPAROS and can
allect various physiological actions transcriptionally regu-
lated by PPARO. Therefore, the PPARO activators are useful
as an active mgredient of an exercise tolerance-improving
agent, and can be expected to be useful as an active
ingredient of a pharmaceutical composition for treating or
preventing metabolic disorders and the like.
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0
BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 1s an amino acid sequence of the hPPAROS ligand
binding pocket. In the sequence, the amino acid residues
with a black circle at the top 1indicate the amino acid residues
constituting the interior surface of the hPPAROS ligand bind-
ing pocket, and the amino acid residues surrounded by a
square are the amino acid residues forming hydrogen bonds
with the guanidino group in the guamdine dernivative.

FIG. 2 1s a diagram schematically showing the structure
of a conjugate of hPPARS and a compound in which R' is
an organic group branched in the arrow direction among the
guanidine derivatives represented by the general formula

(1).

FIG. 3 1s a schematic diagram of the reaction of met-
formin 1immobilization on COOH FG beads 1n Example 1.

FIG. 4 1s a silver-stained image of two-dimensional
clectrophoresis of eluates 1solated from Met-beads (right
figure) and NC-beads (left figure) 1in the athnity purification
experiments using Met-beads in Example 1.

FIG. 5 1s a diagram showing the amino acid sequence of
PPARO and the amino acid sequence of the peptide 1dentified
by TOF-MS 1n Example 1.

FIG. 6 1s a diagram showing the results of Western
blotting of eluates athnity-purified by Met-beads from puri-
fied Myc-hPPARO protein and a mouse liver extract in
Example 1. An anti-PPARO antibody was used i this
Western blotting experiment.

FIG. 7 1s a diagram showing a bond dissociation curve
between the metformin immobilized on a biosensor and
serially diluted purified Myc-hPPAROS in Example 1.

FIG. 8 shows the total length of the PPARO used in
Example 1 and a schematic view of each mutant.

FIG. 9 shows the quantitative results of the relative
amount (relative amount where Myc-tagged protein 1n cell
extract 1s 100%) obtained from the cell extracts of cells
overexpressing each of Myc-hPPAROS, Myc-AN-term, and
Myc-ALBD by using Met-beads in Example 1.

FIG. 10A 1s a schematic diagram showing the mechanism
by which the PPARO complex (hPPAROS, PGCla, RXRa)
transcriptionally activates PPRE (PPAR-response element),
and the relationship between the PPARO complex and met-
formuin.

FIG. 10B i1s a diagram showing the results of a luciferase
assay using PPREx2-tk-luciferase in cells treated with met-
formin or GW501516 1n Example 2.

FIG. 11 1s a diagram showing the measurement results of
the amount of PGCla co-purifed along with Myc-hPPARS
by an anti-Myc antibody (PGCla amount relative to Myc-
hPPARO® amount in immunoprecipitate: [PGCla amount]/
[Myc-hPPARO® amount]). Immunoprecipitation was carried
out on the extracts of cells overexpressing, RXRa, and
PGClao treated with metformin, GW501516, or DMSO 1n
Example 2.

FIG. 12 1s a diagram showing the measurement results of
the relative expression level of the target genes of PPARG
(the expression level of DMSO-treated cells 1s set as 1) 1n
C2C12 cells on day 6 of skeletal muscle differentiation
induced by low concentration-serum. Cells were treated
with metformin, GW501516, or DMSO 1n Example 3.

FIG. 13 1s a diagram showing the results of chromatin
immunoprecipitation using an anti-FLAG antibody on
C2C12-Flag-tagged PPARO expressing cells treated with
metiformin, GW501516, or DMSO on day 6 of skeletal
muscle differentiation mduced by low concentration-serum
in Example 3.
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FIG. 14 1s a diagram showing the results of measuring the
mitochondrial activity of C2C12 cells in the presence of

metiormin or GW501516 1n Example 4.

FIG. 15 1s a photomicrograph of the complex crystal (A)
of PPARO-LBD and metiformin and the complex crystal (B)
of PPARO-LBD and phenformin in Example 5.

FIG. 16 1s a diagram showing the structure of a complex
crystal of PPARO-LBD and metformin 1n Example 5.

FIG. 17 1s a diagram showing a metformin molecule 1n a
ligand-binding pocket of PPARO-LBD 1n a complex crystal
of PPARO-LBD and metformin in Example 5.

FIG. 18 1s a diagram comparing the structures ol met-

formin bound to PPARO-LBD and phenformin in Example
3.

FIG. 19 15 a diagram showing the measurement results of
the number of shocks (NOS) 1n each elapsed time from the
start of training in each group 1n Example 6. F1G. 19A shows
the results of the control group (“cont” 1n the figure) and the
metformin adminmstration group (“met” 1n the figure), and
FIG. 19B shows the results of the training group (“cont+
train” 1n the figure) and the results of the training+metformin
administration group (“met+train” in the figure).

FIG. 20 1s a diagram showing the interaction between the
guanidino group of metformin and the amino acid residue on
the 1nterior surface of the PPARO ligand binding pocket in
the structure of the complex crystal of PPARO and met-
formin in Example 7.

FI1G. 21 1s a diagram showing the calculation results of the
interaction energy of metformin, GW0742, or GW501316
with seven amino acid residues (Iyrd37, Leud33, Met417/,
His287, Thr253, Gm250, Ph246) in the hPPARO ligand
binding pocket in Example 7.

FIG. 22 1s a diagram showing the results of a luciferase
assay using PPREx2-tk-luciferase in the cells treated with
compound (A-4) in Example 9.

FIG. 23A 1s a diagram showing the measurement results
of the relative expression level of the angptl4 gene 1n the
cells treated with compound (A-4) or GW0742 1n Example
10.

FIG. 23B 1s a diagram showing the measurement results
of the relative expression level of the pdk4 gene in the cells
treated with compound (A-4) or GW0742 1n Example 10.

FIG. 23C 1s a diagram showing the measurement results
of the relative expression level of the cptla gene 1n the cells

treated with compound (A-4) or GW0742 1n Example 10.

DESCRIPTION OF EMBODIMENTS OF THE
INVENTION

PPARO 1s composed of an N-terminal domain having
ligand-independent transcriptional activation abaility, a zinc
finger domain as a DNA binding region, and a ligand
binding domain (LBD) having a ligand-dependent transcrip-
tional activation ability. The LBD composed of twelve
a.-helices and three [3-sheets, and the 3rd to 8th a-helices
form a ligand binding pocket. FIG. 1 shows the amino acid
sequence of the ligand binding pocket of hPPARS. In the
amino acid sequence shown in FIG. 1, the following 33
amino acid residues constitute the interior surface of the
ligand binding pocket: Asnl91, Metl92, Ile213, Leu2l9,
Glu223, Trp228, Val2453, Ph6246 , Arg248, Cy8249 (G1n250,
Thr252, Thr253, Glu255 Thr256, Glu259, His287, 11e290,
Phe291, Leu294 [1e297, Leu303 Val305, A1:51306 Asn307,
Val312, Phe3l6, Leu3l7, 116327 [1e328, His413, Met417,
Leud33, Tyrd37.

From the structural study of the complex of hPPAROS and
GW301316, the following was clarified. A phenoxyacetic
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acid derivative such as GW501516 specifically binds 1ts
carboxyl group to an amino acid residue at the entrance (arm
I) of the ligand binding pocket of PPARO by forming a
plurality of hydrogen bonds. This binding causes the 12th
a.-helix (helix-12) of PPARY to tilt-down to cover the ligand

binding pocket, and the remaining hydrophobic groups fit
into the non-polar pocket. The tilt-down helix-12 serves as
a lid for the ligand-binding pocket, thereby activating the
transcriptional activity of PPARS (NPL 7 and 8).

The PPARO activators according to the present invention
are medicines that activate the transcriptional activity of
PPARO, and contain guanidine derivatives or biguanidine
derivatives as active ingredients. The guanidine derivative
means a compound having a guanidino group. The bigua-
nidine dernivatives mean compounds having a biguanmidino
group. The active ingredient of the PPARO activator accord-
ing to the present invention may be guanidine derivatives
having a biguanidino group or biguanidine derivatives hav-
ing a guanidino group.

The PPARO activators according to the present invention
fit within a ligand binding pocket and forms a plurality of
hydrogen bonds by amino acid residues at the entrance (arm
I) of the ligand binding pocket of PPARO and a guanidino
group or a biguanidino group, thereby tilting-down the
helix-12 to cover the ligand binding pocket. The PPAROS
activators according to the present invention can achieve the
structural change (tilting-down and immobilization of helix-
12) necessary for activating the transcriptional activity of
PPAROS by the guanidino group or biguanidino group.

Specifically, the guamidino group or biguanidino group of
the PPARO activators according to the present imvention
forms hydrogen-bonds with the amino acid residues corre-
sponding to each of the 413th histidine (His413), 287th
histidine (H1s287), 233rd threonine (Thr253), and the 437th
tyrosine (1yrd37) of the hPPAROS, among the amino acid
residues constituting the interior surface of the ligand bind-
ing pocket of PPAROS. Due to these hydrogen bonds, the
PPARO activators according to the present invention are
placed at the entrance of the ligand binding pocket of
PPAROS. As a result, the helix-12 1s tilted down and fixed
while covering the ligand binding pocket, thereby the
PPAROS 1s activated.

The guanidino group or biguanidino group of the PPARS
activators according to the present invention also interacts

with the amino acid residues corresponding to each of the
246th phenylalanine (Phe246), the 417th methionine

(Met417), the 433rd leucine (Leud433) and the 250th gluta-
mine (Gln250) of the hPPARO, among the amino acid
residues constituting the interior surface of the ligand bind-
ing pocket of PPARO. The interaction between the guamidino
or biguanidino group with the entrance (arm I) of the ligand
binding pocket of PPARO 1s more stable than the phenoxy-
acetic acid derivatives that bind though the carboxyl group.,
and the helix-12 1s efficiently tilted down and fixed. There-
fore, 1t can be expected that the activating action of PPARO
1s stronger than that of the phenoxvyacetic acid derivative.
The guanidine derivatives as an active ingredient of the
PPARO activator according to the present invention, are not
particularly limited as long as they are compounds capable
of fitting within the ligand binding pocket of PPARO 1n a
state where the guanidino group forms hydrogen bonds with
His413, His287, Thr253 and Tyrd43’7 of the hPPARS. Simi-
larly, the biguanidine derivatives as active ingredients of the
PPARO activator according to the present invention, are not
particularly limited as long as they are compounds capable
of fitting within the ligand binding pocket of PPARO 1n a
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state where the biguanidino group forms hydrogen bonds
with His413, His287, Thr253 and Tyr437 of the hPPARGS.

The phrase “the compound {fits within the ligand binding
pocket” means that the compound may occupy the entire
pocket or occupy only a part of the pocket as long as it 1s
contained inside the ligand binding pocket. The active
ingredients of the PPARO activator according to the present
invention may be a compound that occupies only a part or
all of arm I of PPARO, or may be a compound that occupies
only a part or all of arm I and arm II of PPARO, or may be
a compound that occupies only a part or all of arm I and arm
III of PPARO. Further, 1t may also be compounds having a
branched structure that occupies a part or all of arm I and
arm II of PPARO, and a part or all of arm III.

Examples of the guanidine derivatives as the active ingre-
dient of the PPARO activator according to the present
invention include compounds represented by the following
general formula (1) (except for the biguanidine dertvative)
(hereinaftter, referred to as “compound (1)”). Examples of
the biguamidine derivatives as the active ingredient of the
PPARO activator according to the present invention include
compounds represented by the following general formula (2)
(hereinafter, referred to as “compound (2)”). In the general
formula (1), R' represents a monovalent organic group. In
the general formula (2), R* and R® independently represent
a hydrogen atom or a monovalent organic group. Among the
compounds (2), the compound in which R* and R are both
hydrogen atoms 1s metformin.

Chemuical formula 7:

(1)

(2)
NH NI
e o L
SN N NI,
I,

The monovalent organic groups of R', R* and R> are not
particularly limited as long as they are organic groups
having a size and shape that allow the entire compound to fit
within the ligand binding pocket of PPARO 1n a state where
the guanidino groups or the biguanidino groups form hydro-
gen bonds with the amino acid residues corresponding to

His413, His287, Thr253 and Tyr43’7 of the hPPARO. For
example, the monovalent organic group may be an acidic
group or a basic group. Further, 1t may be a hydrophilic
group or a hydrophobic group.

The monovalent organic group may be linear, may be
branched, or may have a cyclic structure. FIG. 2 1s a diagram
schematically showing the structure of a conjugate of
PPARS and a compound in which R' is a branched-chain
organic group branched in the arrow direction among com-
pounds (1). This branched organic group extends to each of
arm II and arm III.

Examples of the monovalent organic group include
—(Z")—R"* (wherein, Z' represents a single bond, oxygen
atom, sulfur atom, —NH— —N—CH— —CO—,
—CO—0O—, —0O0—CO—, —CO—NH—, or —NH—
CO—; R* represents an aliphatic hydrocarbon group, an
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aromatic hydrocarbon group, or a heterocyclic group), a
carboxyl group, nitro group, cyanide group, hydroxy group,
amino group and the like.

When R* is an aliphatic hydrocarbon group, the aliphatic
hydrocarbon group 1s not particularly limited, and examples
thereol 1include saturated or unsaturated hydrocarbon groups
having 1 to 20 carbon atoms. The monovalent aliphatic
hydrocarbon group may be a chain hydrocarbon group or a
cyclic hydrocarbon group. Specific examples of the mon-
ovalent chain hydrocarbon group include a methyl group,
cthyl group, propyl group, isopropyl group, n-butyl group,
t-butyl group, n-pentyl group, 1sopentyl group, neopentyl
group, tert-pentyl group, n-hexyl group, isohexyl group.,
2-ethylhexyl group, n-heptyl group, n-octyl group, n-nonyl
group, n-decyl group and the like. Examples of the mon-
ovalent cyclic hydrocarbon group include a group obtained
by removing one hydrogen atom from an alicyclic com-
pound such as a cyclopropane, cyclobutane, cyclopentane,
cyclohexane, cycloheptane, cyclooctane, adamantane dicy-
clopentadiene and the like. These aliphatic hydrocarbon
groups may have one or more substituents. Examples of the
substituent include a halogen atom (fluorine atom, chlorine
atom, bromine atom, 1odine atom), trifluoromethyl group,
carboxy group, nitro group, cyano group, hydroxy group,
amino group, ketone group, alkoxy group, aromatic hydro-
carbon group, heterocyclic group, multi-ring linking group
and the like. Examples of the aromatic hydrocarbon group
and the heterocyclic group include the same groups as those
exemplified as R* later. Examples of the multi-ring linking
group include those similar to the multi-ring linking group
exemplified as the monovalent organic group later. Specific
examples of the alkoxy group include a methoxy group,
cthoxy group. propyloxy group, 1sopropyloxy group, n-bu-
toxy group, t-butoxy group, n-pentyloxy group, 1sopenty-
loxy group, neopentyloxy group, tert-pentyloxy group,
n-hexyloxy group, 1sohexyloxy group and the like. When the
aliphatic hydrocarbon group has an aromatic hydrocarbon
group, a heterocyclic group, or a multi-ring linking group as
a substituent, the aliphatic hydrocarbon group preferably has
1 to 6 carbon atoms.

When R4 1s an aromatic hydrocarbon group, the aromatic
hydrocarbon group 1s not particularly limited, and examples
thereof include a group obtained by removing one hydrogen
atom from an aromatic cyclic compound such as a benzene,
naphthalene, anthracene, phenanthrene or the like. These
aromatic hydrocarbon groups may have one or more sub-
stituents. Examples of the substituent include a halogen
atom, trifluoromethyl group, carboxy group, nitro group,
cyano group, hydroxy group, amino group, ketone group,
alkoxy group, aliphatic hydrocarbon group and the like.
Examples of the aliphatic hydrocarbon group include the
same groups as those exemplified as R* above. Examples of
the alkoxy group include the same groups as those exem-
plified as the substituent of the aliphatic hydrocarbon group
above.

When R* is a heterocyclic group, the heterocyclic group
1s not particularly limited, and examples thereof include a
group obtained by removing one hydrogen atom from a
heterocyclic compound such as 5-membered heterocyclic
compounds such as a pyrrolidine, pyrrole, imidazole, pyra-
zole, imidazoline, triazole, tetrazole, oxazole, thiazole, tet-
rahydrofuran, furan, dioxolane, tetrahydrothiophene, thio-
phene or the like; 6-membered heterocyclic compounds such
as a piperidine, pyridine, pyrimidine, pyrazine, pyridazine,
morpholine, thiazine, oxane, pyririum 1on, dioxane, thiane,
thiapyran or the like; condensed heterocyclic compounds
such as an indol, 1soindole, benzimidazole, purine, benzo-
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triazole, quinoline, 1soquinoline, quinazoline, quinoxaline,
cinnoline, pteridine, chromium, 1sochromen, xanthene, car-
bazole, benzo-C-cinnoline or the like; or the like. These
heterocyclic groups may have one or more substituents.
Examples of the substituent include a halogen atom, trifluo-
romethyl group, carboxy group, nitro group, cyano group,
hydroxy group, amino group, ketone group, alkoxy group,
aliphatic hydrocarbon group and the like. Examples of the
aliphatic hydrocarbon group include the same groups as
those exemplified as R* above. Examples of the alkoxy
group include the same groups as those exemplified as the
substituent of the aliphatic hydrocarbon group above.

The monovalent organic group may be a group 1n which
two or more rings are linked by a single bond or a divalent
linking group (multi-ring linking group). The rings are not
particularly limited, and may be an alicyclic compound, an
aromatic cyclic compound, or a heterocyclic compound.
Further, the rings to be linked may be the same or different.
Specifically, the same alicyclic compound, aromatic cyclic
compound, or heterocyclic compound as described above
can be used.

Examples of the divalent linking group linking the rings
in the multi-ring linking group include a divalent chain
aliphatic hydrocarbon group, —O— —S—, —NH—,
—N—CH—, —CO—, and groups in which two or more of
these are bonded. The divalent chain aliphatic hydrocarbon
group may be linear or branched. Further, 1t may be a
divalent aliphatic hydrocarbon group consisting only of
saturated bonds, or it may be a divalent aliphatic hydrocar-
bon group having one or more unsaturated bonds. As the
divalent chain aliphatic hydrocarbon group, an alkylene
group having 1 to 10 carbon atoms, an alkenylene group and
the like can be used.

Examples of the group 1n which two or more of a divalent
chain aliphatic hydrocarbon group, —O—, —S—, —NH—,
—N—CH— and —CQO— are bonded include —CO—0O—,

o—CO—, —CO—NH—, —NH—CO—, —(CH,),—
O—(CH,) —, —(CH,) —S—(CH,), — (wherein, n and m
are each independently an integer of O or more satistying
n+m=1, and —(CH,),— represents a single bond), and the
like.

In the general formula (2), when both R* and Ware
monovalent organic groups, they may be linked together to
form a ring structure. The ring formed by linking R* and R
may be an alicyclic compound, an aromatic ring compound,
or a heterocyclic compound. Examples of the alicyclic
compound, the aromatic ring compound, and the heterocy-
clic compound include the same groups as those exemplified
as R* above. Furthermore, these cyclic compounds may have
substituents. Examples of the substituent include the same
groups as those exemplified as the monovalent organic
groups for R', R and R°.

Examples of compound (1) include a compound repre-
sented by the following general formula (1-1) (compound

(1-1)) and the like.

Chemical formula 8:

(1-1)

NH
4 AN
R 1l E NH;

In the general formula (1-1), Z'' represents an oxygen
atom or a sulfur atom, and nl represents O or 1.
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In the general formula (1-1), R'" represents an optionally
substituted aliphatic hydrocarbon group having 1 to 6 carbon
atoms, an optionally substituted aromatic hydrocarbon
group, or an optionally substituted multi-ring linking group.
Examples of the optionally substituted aliphatic hydrocar-
bon group having 1 to 6 carbon atoms and the optionally
substituted aromatic hydrocarbon group include the same
groups as those exemplified as R* above. Examples of the
optionally substituted multi-ring linking group include the
same groups as those exemplified as the monovalent organic
group.

Examples of compound (1-1) include a compound repre-
sented by the following general formula (1-1-1) (compound
(1-1-1)) and a compound represented by the general formula

(1-1-2) (compound (1-1-2)).

Chemical formula 9:

(1-1-1)

NH
Zﬁ)\ )-I\
s . ‘ S—,’\/\ N NIL
N
Rl3 (Rlz)HIE

S
R14\< T
\N P

In the general formula (1-1-1), Z'' and nl are as defined
in the general formula (1-1).

In the general formula (1-1-2), pl 1s an integer of 1 or
more, preferably an integer of 1 to 6, more preferably an
integer of 1 to 3, and particularly preferably 1.

In the general formula (1-1-1) and the general formula
(1-1-2), n12 represents an teger of 0 to 2.

In the general formula (1-1-1) and the general formula
(1-1-2), R" represents an aliphatic hydrocarbon group hav-
ing 1 to 6 carbon atoms. Examples of the aliphatic hydro-
carbon group include the same groups as those exemplified
as R* above.

In the general formula (1-1-1) and the general formula
(1-1-2), R" represents a hydrogen atom or an aliphatic
hydrocarbon group having 1 to 6 carbon atoms. Examples of
the aliphatic hydrocarbon group include the same groups as
those exemplified as R4 above.

In the general formula (1-1-1) and the general formula
(1-1-2), R** represents an optionally substituted aromatic
hydrocarbon group. Examples of the aromatic hydrocarbon
group include the same groups as those exemplified as R*
above.

Compound (1-1-1) is preferably a compound in which Z'*
1s an oxygen atom or a sulfur atom, nl 1s 1, n12 1s O or 1,
R'* is a methyl group, ethyl group, a propyl group, isopropy!l
group, n-butyl group, t-butyl group, n-pentyl, 1so-pentyl,
neopentyl group, tert-pentyl, n-hexyl or isohexyl group, R'”
1s a hydrogen atom, methyl group, ethyl group, propyl
group, 1sopropyl group, n-butyl group, t-butyl group, n-pen-
tyl, 1so-pentyl group, neopentyl group, tert-pentyl, n-hexyl
or isohexyl group, and R'* is an optionally substituted

(Rlz)h'lZ
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phenyl group. Among the compounds, a compound 1n which
Z'' is an oxygen atom or a sulfur atom, nl is 1, n12 is 0 or
1, R'? is a methyl group, ethyl group, propyl group, isopro-
pyl group, n-butyl group or t-butyl group, R'> is a hydrogen
atom, methyl group, ethyl group, propyl group, isopropyl
group, n-butyl group or t-butyl group, and R'* is an unsub-
stituted phenyl group or a phenyl group having one or two
substituents selected from the group consisting of a halogen
atom, trifluoromethyl group, and methyl group 1s preferable,
and a compound in which Z'' is an oxygen atom or a sulfur
atom, nl is 1, n12 is 0 or 1, R'* is a methyl group, R'° is a
hydrogen atom or a methyl group, and R** is an unsubsti-
tuted phenyl group or a phenyl group having one or two
substituents selected from the group consisting of a halogen
atom, trifluoromethyl group, and methyl group 1s more
preferable.

Compound (1-1-2) 1s preferably a compound 1n which pl
is 1,n12 is 0 or 1, R"* is a methyl group, ethyl group, propyl
group, 1sopropyl group, n-butyl group, t-butyl group, n-pen-
tyl group, 1so-pentyl group, neopentyl group, tert-pentyl
group, n-hexyl group or an isohexyl group, R'” is a hydrogen
atom, methyl group, ethyl group, propyl group, 1sopropyl
group, n-butyl group, t-butyl group, n-pentyl group, iso
pentyl group, neopentyl group, tert-pentyl group, n-hexyl
group or an isohexyl group, and R'* is an optionally sub-
stituted phenyl group. Among the compounds, a compound
in which pl is 1, n12 is 0 or 1, R'* is a methyl group, ethyl
group, propyl group, 1sopropyl group, n-butyl group or a
t-butyl group, R'” is a hydrogen atom, methyl group, ethyl
group, propyl group, 1sopropyl group, n-butyl group or a
t-butyl group, and R'* is an unsubstituted phenyl group or a
phenyl group having one or two substituents selected from
the group consisting of a halogen atom, trifluoromethyl
group and a methyl group is preferable, and a compound 1n
which pl is 1, n12 is 0 or 1, R** is a methyl group, R"" is a
hydrogen atom or a methyl group, and R'* is an unsubsti-
tuted phenyl group or a phenyl group having one or two
substituents selected from the group consisting of a halogen
atom, trifluoromethyl group and a methyl group 1s more
preferable.

Examples of compound (1-1-1) include compounds rep-
resented by the following formulas (A-1) to (A-2).
Examples of compound (1-1-2) include the compounds
represented by the following formulas (A-3) to (A-4).

Chemical formula 10

(A-1)

NH
o
SN NH,
S H
S
CFs \ ‘ CH;
N
CH,
(A-2)
NH

o J_
N NI,
S H
S
CFs \ | CH,
N
CHa
F
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-continued
(A-3)
NH
N)‘\NHZ
G H
S
Cls \ | CH,
N
CH;
(A-4)
NH
N)I\NHE
A
CH.

S
S
CF3 \ I\
N
CH,
F

Examples of compound (1-1) include a compound repre-
sented by the following general formula (1-1-3) (compound
(1-1-3)) and a compound represented by the following
general formula (1-1-4) (compounds (1-1-4)).

Chemical formula 11:

(1-1-3)

(1-1-4)

(RIS)HIS

In the general formula (1-1-3), Z'' and nl are as defined
in the general formula (1-1).

In the general formula (1-1-4), p2 1s an integer of 1 or
more, preferably an integer of 1 to 6, more preferably an
integer of 1 to 3, and particularly preferably 1.

In the general formula (1-1-3) and the general formula
(1-1-4), nl135 represents an mteger of 0 to 2.

In the general formula (1-1-3) and the general formula
(1-1-4), R" represents an aliphatic hydrocarbon group or an
alkoxy group having 1 to 6 carbon atoms. Examples of the
aliphatic hydrocarbon group include the same groups as
those exemplified as R* above. Examples of the alkoxy
group include the same groups as those exemplified as the
substituent of the aliphatic hydrocarbon group above.

In the general formula (1-1-3) and the general formula
(1-1-4), 77 is a divalent linking group. Examples of the
divalent linking group include the same groups as those
exemplified as the divalent linking group linking the rings 1n
the multi-nng linking group. Compound (1-1-3) and com-
pound (1-1-4) are preferably a compound in which 7~ is

—(CHy)y—, —(CH,);—, —O—CH,—, —CH,—0—,
~ CH, O CH,, S CH, , —CH, S,
~CH, S CH, , —NH CH, , —CH, NH, or
~ CH, NH CH, .
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In the general formula (1-1-3) and the general formula
(1-1-4), R> is an optionally substituted aromatic hydrocar-
bon group or an optionally substituted cyclic hydrocarbon
group. Examples of the optionally substituted aromatic
hydrocarbon group include the same groups as those exem-
plified as R* above. Examples of the optionally substituted
multi-ring linking group include the same groups as those
exemplified as the monovalent organic group. Compound
(1-1-3) and compound (1-1-4) are preferably a compound 1n
which R> is an optionally substituted phenyl group or an
optionally substituted cyclohexyl group.

Compound (1-1-3) is preferably a compound in which Z'*
1S an oxygen atom or a sulfur atom, nl 1s 1, n15 1s 0 or 1,
R'> is a methyl group, ethyl group, propyl group, isopropyl
group, methoxy group, ethoxy group or a propyl group, 7~

1s —(CH,),—, —(CH,);— —O—CH,— —CH,—0—,
—CH,—0O—CH,—, S—CH,—, —CH,—5—,
—CH,—>S—~—CH,—, —NH—CH,—, —CH,—NH—, or

—CH,—NH—CH,—, and R” is an optionally substituted
phenyl group or an optionally substituted cyclohexyl group;
and more preferably a compound in which Z'' is an oxygen
atom or a sulfur atom, nl is 1, n15is 0 or 1, R"™ is a methyl
group, ethyl group, propyl group, 1sopropyl group, methoxy
group, ethoxy group or a propyl group, Z> is —(CH,),—,
—(CH,);—, —O—CH,—, —CH,—0O—, —CH,—O
CH,—, S—CH,—, —CH,—S—, or —CH,—S
CH,—, and R> is an unsubstituted cyclohexyl group, an
unsubstituted phenyl group or a phenyl group having one or
two substituents selected from the group consisting of a
halogen atom, trifluoromethyl group and a methyl group.
Compound (1-1-3) 1s particularly preferably a compound 1n
which Z'' is a sulfur atom, nl is 1, n15is 0 or 1, R is a
methyl group or a methoxy group, and Z* is —CH—O,—,
—CH,—O— or —CH,—O—CH,—, and R’ is an unsub-
stituted cyclohexyl group or an unsubstituted phenyl group.
Compound (1-1-4) 1s preferably a compound 1n which p2
is 1,n151is 0 or 1, R"> is a methyl group, ethyl group, propyl
group, 1sopropyl group, methoxy group, ethoxy group or a

propyl group, Z* is —(CH,,),—, —(CH,,),—, —O—CH,,—,
—CH,—0—, —CH,—0O—CH,—, S—CH,—,
—CH,—S—, —CH,—S—CH,—, —NH—CH,—,
—CH,—NH—, or —CH,—NH—CH,—, and R> is an

optionally substituted phenyl group or an optionally substi-
tuted cyclohexyl group; and more preferably a compound in
which p2 is 1, n15 is 0 or 1, R" is a methyl group, ethyl
group, propyl group, 1sopropyl group, methoxy group,
ethoxy group or a propyl group, Z° is —(CH,),—,
—(CH,);—, —O—CH,—, —CH,—0O—, —CH,—O
CH,—, S—CH,—, —CH,—S—, or —CH,—S
CH,—, and R’ is an unsubstituted cyclohexyl group, an
unsubstituted phenyl group or a phenyl group having one or
two substituents selected from the group consisting of a
halogen atom, trifluoromethyl group and a methyl group.
Compound (1-1-3) 1s particularly preferably a compound 1n
which p2 is 1, n15 is 0 or 1, R is a methyl group or a
methoxy group, and 7° is —CH—O,—, —CH,—O— or
—CH,—O—CH,—, and R” is an unsubstituted cyclohexyl
group or an unsubstituted phenyl group.

Examples of compound (1-1-4) include N-({4-[(benzy-
loxy) methyl]phenyl}methyl) guanidine hydrobromide
(PubChem CID: 51131487) (hereinaiter, referred to as com-
pound (B-1).)), N-({3-[(cyclohexyloxy) methyl]
phenyl}methyl) guanidine hydrogen iodide (PubChem CID:
535985677) (herematter, referred to as compound (B-2)), and
N-{[4-(benzyl) oxy)-3-methoxyphenyl]methyl}guanidine
hydrogen 1odide (PubChem CID: 16261695) (hereinafter,
referred to as compound (B-3)) and the like.
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Chemical formula 12:

(B-1)

NH

/ )J\
AN ‘ \/O\/Q/\ E N

(B-2)

NH
OO
H
(B-3)

J§
N

CHa

Examples of compound (2) include a compound repre-
sented by the following general formula (2-1) (compound

(2-1)).

Chemical formula 13:

NH NH
e M
\IiJ N NH,

RZZ

(2-1)

In the general formula (2-1), R*' and R** independently
represent a hydrogen atom or an optionally substituted
aliphatic hydrocarbon group having 1 to 6 carbon atoms.
Examples of the aliphatic hydrocarbon group include the
same groups as those exemplified as R* above.

Examples of compound (2-1) imnclude a metiormin,
buformin, phenformin and the like.

The results of crystal structure analysis of the ligand
binding pocket of PPAROS have been published (NPL 7 or 8).
Theretore, whether or not compound (1) or compound (2)
has a size and shape that can be fitted within the ligand
binding pocket of PPARO, can be determined by using the
structural data of the ligand binding pocket of PPARO. For
example, the shape of the ligand binding pocket of hPPARO
1s a three-dimensional structure drawn by incorporating the

data of Tables 1 to 63 of Example 5 below mto the molecular
graphics software PyMOL (https://www.pymol.org). That 1s,
a compound having at least one of a guamidino group and a
biguanidino group and having a shape that can be 1included
inside the three-dimensional structure can be used as the
active mgredient of the PPAROS activator according to the
present 1nvention.

By introducing the PPARO activators according to the
present invention into cells expressing PPARO, the transcrip-
tional activity of PPARO in the cells can be activated. The
cells to be treated with the PPARO activator according to the
present invention may be cells existing 1n a living body or
cells 1n culture. When the cells to be treated are 1n a culture
vessel, the PPARO activator can be incorporated into the




US 12,268,672 B2

17

cells by endocytosis by culturing the cells in a medium
containing the PPARO activator. In addition, the PPARO
activators may also be introduced into the cells by a known
introduction method such as a lipofection method, calcium
phosphate precipitation method, lithium acetate method,
clectroporation method or the like.

When the cells to be treated with the PPAROS activator are
in a living body of an animal, the administration route for the
PPARO activators to the animal i1s not particularly limited.
Examples of the administration route of the PPARO activa-
tors according to the present invention mclude oral admin-
istration, intravenous administration, intraperitoneal admin-
1stration, enema administration and the like.

The animal to be administered with the PPAROS activators
according to the present invention is not particularly limited,
and may be a human or a non-human animal. The non-
human animal 1s preferably a domestic animal or an experi-
mental animal such as cows, pigs, horses, sheep, goats,
monkeys, dogs, cats, rabbits, mice, rats, hamsters, guinea
pigs or the like.

The PPARO activators according to the present invention
can be formulated into an oral solid agent such as powders,
granules, capsules, tablets, chewable agents, sustained-re-
lease agents or the like, an oral liquid agent such as
solutions, syrups or the like, imjections, enema agents,
sprays, patches, ointments, and the like. The formulation can
be carried out by a conventional method by blending excipi-
ents, binders, lubricants, disintegrants, fluidizers, solvents,
solubilizers, bullers, suspension agents, emulsifiers, 1sotonic
agents, stabilizers, preservatives, antioxidants, flavoring
agents, colorants or the like as necessary for the formulation.

The dose of the PPARO activator according to the present
invention 1s not limited as long as 1t 1s suflicient to make the
transcriptional activity of PPARO 1n the administered cells
stronger than that before administration, and can be appro-
priately determined 1n consideration of the species, sex, age,
body weight, usage (administration route, dosage form,
number of administrations per day, etc.) of the animal to be
treated. For example, the daily dose of the active ingredient
for an adult (assuming a body weight of 60 kg) 1s preferably
0.01 mg to 10 g, more preferably 1 mg to 5 mg, and even
more preferably 100 mg to 1 g in terms of the active
ingredient of the PPARO activator (guanidine derivative or
guanidine dertvative). Such a dose can be administered once
or 1n several divided doses.

The PPARO activators according to the present invention
1s suitable as an active ingredient of a pharmaceutical
composition that can be expected to have therapeutic effects
for treating or preventing various diseases by activating the
transcriptional activity of PPAROS. Examples of the disease
include various metabolic disorders such as diabetes, obesity
or the like, diseases caused by ER stress such as cardio-
myopathy or the like, liver fibrosis, and the like.

The PPARO activators according to the present invention,
like other PPARO agonists, 1s useful as an active ingredient
ol an exercise tolerance-improving agent. Improving exer-
cise tolerance by activating PPARO means improving exer-
cise tolerance, suppressing fatigue during exercise, imcreas-
ing the amount of possible exercise, and increasing the effect
of a certain amount of exercise. By taking the exercise
tolerance-improving agent, 1t 1s possible to perform exercise
with the same load for a longer period of time than when not
taking the exercise tolerance-improving agent, and the effect
of the exercise can be enhanced. As a result, lifestyle-related
diseases such as obesity, diabetes or the like are expected to
improve. In addition, enhancing the exercise eflect can be
expected to lead to health promotion. The exercise toler-
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ance-improving agents containing the PPARO activator
according to the present invention preferably also contains

AMPK or 1s preferably used in combination with AMPK.

As the PPARO activity increases, so does the mitochon-
drial activity. Therefore, the PPARO activators according to
the present invention are preferable as an active ingredient
of a pharmaceutical composition that can be expected to
have a therapeutic eflect for treating or preventing various
diseases by improving mitochondrial activity. For example,
when the mitochondnal activity 1s improved, immune cells
are also activated. Theretfore, the PPARO activators accord-
ing to the present mvention are effective as an 1mmmunos-
timulatory agent and can be used as an active ingredient of
a pharmaceutical composition for immunotherapy. Further,
similarly to metformin (NPL 11), the PPARO activators
according to the present invention are also eflective for use
in combination with a cancer immunotherapeutic agent such
as an immune checkpoint inhibitor.

EXAMPLES

Next, the present invention will be described in more
detail with reference to the Examples and the like, but the
present invention 1s not limited to these Examples.

Example 1

A target molecule of metformin 1n vivo was searched for
by an aflinity purification method using FG beads (registered
trademark), on which metformin was immobilized. A cell
extract of human liver cancer-derived cell line HepG?2 cells
was used to search for a target ol metiformin.

Met-Bead Production

FG beads on which metformin was immobilized (herein-
alter, referred to as “Met-beads”) were prepared. The
method of immobilization followed a protocol provided by
the manufacturer of COOH FG beads. Specifically, first, an
N-hydroxysuccinimide (NHS) compound was formed by
dehydrating and condensing the linker-terminal carboxylic
acid of COOH FG beads (manufactured by Tamagawa Seiki
Co., Ltd.) equilibrated with N, N'-dimethylformamide and
NHS. Next, metformin was added to the obtained NHS
compound, the NH, group of metformin was reacted with
the NHS ester, and the COOH group of COOH FG beads
and the NH, group of metformin were immobilized by
amide bonding. FIG. 3 1s a schematic diagram of the
immobilization reaction of metiormin on COOH FG beads.
Unbound linker group on the FG beads was masked with
aminoethanol. The masked Met-beads were washed and
then suspended i 350 volume % methanol-water for use 1n
subsequent experiments.

As a control group, metformin non-immobilized beads
(hereimaftter, referred to as “NC-beads™) obtained by mask-
ing COOH FG beads with aminoethanol, followed by wash-
ing and suspending i 50 volume % methanol-water, were
used 1n the subsequent experiments.

Afhmty Punfication Using Met-Beads

The prepared Met-beads were suspended 1n KCI butler
(100 mM KCl1, 0.126 g/mL glycerol, 20 mM HEPES (pH
7.9), 1 mM MgCl,, 200 uM Ca(Cl,, 0.2 mM EDTA, 0.1%
NP-40), and then magnetically separated and the supernatant
was discarded. Next, a washing process of adding 200 uL of
KC1 bufler to the Met-beads, dispersing the beads with an
ultrasonic disperser, followed by discarding the supernatant
by magnetic separation, was repeated 3 times.

The cell extract of the human liver cancer-derived cell line

HepG2 cells was diluted with the KCI bufler so that the
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protein concentration was adjusted to 3 mg/ml., and the
obtained diluted solution was centrifuged (15 k rpm/4° C./30
minutes). The msoluble fraction was removed by separating
the supernatant. The washed Met-beads were added to 400
uL of the supernatant to disperse, and the resulting mixture
was allowed to react by inversion and stirring with a rotator
at 4° C. for 4 hours. After the reaction, the supernatant was
discarded by magnetic separation, and a washing process of
adding 200 ulL of KCI bufler to the recovered Met-beads,
dispersing the beads with an ultrasonic disperser, followed
by discarding the supernatant by magnetic separation, was
repeated 4 times. 40 ulL of 2D sample bufler (60 mM
Tris-HCI (pH 8.8), 7M Urea, 2M Thiourea, 1% CHAPS, 1%
Triton X-100, 1x protease inhibitor, 10 mM DT'T, 1xBPB)
was added to the washed Met-beads, and the resulting
mixture was stirred and allowed to stand at room tempera-
ture for 10 minutes. Then, 4 ul. of an aqueous acrylamide
solution (71 mg/ml) was added to suspend, the resulting
mixture was allowed to stand at room temperature for 10
minutes, and then magnetically separated to recover the
supernatant. The recovered supernatant was subjected to
two-dimensional electrophoresis using an agar gel (PI: pH3-
10, e-PAGE, manufactured by AT'TO CORPORATION), and
the gel after electrophoresis was stained with silver to detect
the proteins eluted from the Met-beads. Similar experiments
were performed on the NC-beads which were non-1immobi-
lized with metformin, and the gels after silver staining were
compared to visually confirm spots specific to the Met-
beads. FIG. 4 shows a silver-stained image of the gel after
two-dimensional electrophoresis of the supernatant eluted
from the Met-beads (right figure) and the supernatant eluted
from the NC-beads (left figure).

In the silver-stained 1mage of the supernatant eluted from
the Met-beads, two specific spots (indicated by arrowheads
in FI1G. 4), which were not found 1n the silver-stained image
of the supernatant eluted from the NC-beads, were observed.
The gels of these two spots were cut out and collected, and
analyzed by TOF-MS (time-of-thght mass spectrometry). As
a result, the proteins 1n both spots were 1dentified as PPARO
(peroxisome proliferator-activated receptor 0). FIG. 5 shows
the amino acid sequence of hPPAROS (SEQ ID NO: 1) and the
amino acid sequence of the peptide identified by TOF-MS.
In FIG. §, the underlined region 1s the peptide 1dentified by
TOF-MS. The peptides 1identified by TOF-MS covered 26%
of the total length of hPPARGO.

Metformin and PPARO® binding experiment by immuno-
precipitation method:

The binding between PPARy and metiformin was con-
firmed by co-immunoprecipitation. Aflinity-precipitation
using the Met-beads was performed on the Myc-hPPAROS
that was purified by immunoprecipitation using an anti-Myc
antibody (sc-40, manufactured by Santa Cruz Bitechnology,
Inc.) from an extract of human embryonic kidney-derived
cell ine HEK293 overexpressing cell Myc-tagged PPARY
(Myc-hPPARO) and from a mouse liver extract.

Specifically, first, the Met-beads were added to each of the
purified Myc-hPPARO and the mouse liver extract, the
resulting mixtures were inverted and stirred, and then the
Met-beads were recovered by magnetic separation. Western
blotting was performed on the protein eluted from the
recovered Met-beads using an anti-PPARO antibody (sc-
74517, manufactured by Santa Cruz Biotechnology, Inc.)
that recognizes endogenous PPARO. The result of Western
blotting 1s shown in FIG. 6. As a result, 1t was confirmed that
both the over-expressed Myc-hPPARO and the endogenous
PPARYy 1n the mouse liver extract bind to metformin.
Verification of Binding Between Metformin and PPARa:

10

15

20

25

30

35

40

45

50

55

60

65

20

PPARY 1s a member of the nuclear receptor superfamily,
with PPARa and PPARy as the other two family members.
Afhmty purification was performed using the Met-beads and
HepG2 cell extract to verily the binding to endogenous
PPARa. As a result, the binding between metformin and
PPARa was not detected.

Verification of Binding Between Metformin and AMPK:

Metiormin 1s known to regulate the enhancement of sugar
uptake 1n skeletal muscle and fatty acid p-oxidation 1n the
liver by activating AMPK (3'AMP-activated protein kinase).
Therefore, afhnity purnfication was performed using the
Met-beads and HepG2 cell extract to verily the binding
between endogenous AMPK and metformin. As a result, the
binding between metiormin and AMPK was not detected.
Measurement of Afhnity Between Metformin and PPARO:

The aflinity between metiormin and PPARO was mea-
sured using an mntermolecular iteraction-measuring device
(product name: BLItz (registered trademark), manufactured
by Pall ForteBio Corp.). The intermolecular interaction
between metformin and Myc-hPPARO was measured using
the metiformin-immobilized biosensor and the puritied Myc-
hPPARO. Immobilization of metformin on the biosensor of
the intermolecular interaction-measuring device was per-
formed through the NH, group of metiformin. The concen-
tration of Myc-PPARO was diluted in 6 steps, and the
average intermolecular interaction calculated from each
concentration was calculated by global fitting. FIG. 7 shows
the association/dissociation curve between the metformin
immobilized on a biosensor and the serially diluted purified
Myc-hPPARGJ. In the figure, the vertical axis 1s the distance
(nm) of the Myc-hPPARO protein from the sensor tip on
which metformin was immobilized, and 1s an index of the
amount of the Myc-hPPARO protein bound to the sensor tip.
As a result, the binding association rate constant (ka) was
calculated to be 3.40x10* M~'S™! the dissociation rate
constant (kd) was calculated to be 1.03x10°S™", the disso-
ciation constant (KD) was calculated to be 3.30x107'° M,
and 1t was confirmed that PPARO strongly binds to met-
formin.

Identification of Binding Site of Metiormin 1n PPARO:

In order to determine the binding site of metformin in
PPARO, a mutant lacking the N-term domain of PPARO
(AN-term: mutant lacking an amino acid region from the 1st
amino acid to 70th amino acid) and a mutant having up to
the third a-helix of LBD, hence completely lacking the
ligand binding pocket (ALBD: mutant lacking an amino acid
region from the 237th amino acid to the 441st amino acid)
were prepared. FIG. 8 shows a schematic diagram of the
total length of PPARO® and the structure of each mutant.

Similar to the PPARO-overexpressing cells that strongly
express Myc-hPPARO, AN-term-overexpressing cells that
strongly express Myc-tagged AN-term (Myc-AN-term), and
ALBD-overexpressing cells that strongly express Myc-
tagged ALBD (Myc-ALBD) were prepared using HEK293
cells. The Met-beads were reacted with each of the cell
extracts (Lysate) of these overexpressed cells, and aflinity
purification was performed. The protein eluted from the
recovered Met-beads was subjected to Western blotting
using an anti-Myc antibody to quantily the amount of
immunoprecipitation. The quantitative results are shown 1n
FIG. 9. As a result, when the amount of Myc-tagged protein
in the cell extract was set as 100%, the relative amount
(relative 1immunoprecipitation amount) (%) of the Myc-
tagged protein bound to the Met-beads was about 58% for

Myc-hPPARO, about 34% for Myc-AN-term, and 0% for
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Myc-ALBD (bands were not confirmed in the Western
blotting). From these results, it was found that metformin

binds to LBD of PPARGS.

Example 2 5

PPARO forms a heterodimer with the nuclear receptor
RXR (Retinoid X receptor) in the nucleus, binds to the
transcriptional activator PGCla (peroxisome proliferative
activated receptor gamma coactivator-1) in the presence of
a ligand for PPAROY, and serves as a positive transcriptional
regulator. Therefore, a luciferase assay was performed to
verily the eflect of metformin on the transcriptional regu-

lation of PPARO.

Luciferase Assay Using PPREx2-Tk-Luciferase:

In order to mmvestigate the transcriptional activation of
PPARO by metformin, human PPARO was overexpressed 1n
human embryonic kidney-derived cultured cell line
HEK293 cells together with RXRa and PGCla. A luciferase
assay was performed using a thymidine kinase promoter
(tk)/luciferase gene reporter plasmid having two DNA
sequences (PPAR-Response Elements) to which the PPARo/
RXRa complex binds as a reporter. As a positive control for
PPARO activation, GW301516 (manufactured by GlaxoS-
mithKline plc), which 1s an agonist of PPARO, was used. The
ratio (Relative Light Unit; RLU) of the amount of lumines-
cence of a reaction solution to the amount of luminescence
ol a reaction solution to which an equal amount of DMSO
was added (control) was defined as a relative activity value.

The results of the luciferase assay are shown 1n FIG. 10B.
In the presence of the PPARO complex (hPPAROS, PGCla,
RXRa), metiformin was able to activate the transcription 1n
a concentration-dependent manner through PPRE (PPAR-
Response Element, PPAR response sequence that also has a
PPARO binding sequence) (FIGS. 10A and 10B). Moreover,
this activation ability was about the same as that of
GW501516. From these results, 1t was confirmed that met-
formin activates the transcription by hPPARSJ.
Measurement of PPARO/PGCla Transcription Complex
Formation by Co-Immunoprecipitation Method:

It 1s known that transcriptional activation by an agonist of
PPARO 1s caused by binding the agonist to the ligand
binding pocket of PPARO and inducing the formation of a

transcriptional complex with PGCla, which 1s a transcrip-
tional co-activator. The agonist binds to the ligand binding
pocket of PPARO. Therefore, the amount of the PPARO/
PGClo transcription complex of the cells treated with
metformin or GW501516 was quantified. As a control,
DMSO (dimethyl sulfoxide) treatment was performed.
First, overexpressed cells that strongly express Myc-
hPPARO®, RXRa, and PGCla were prepared using HEK293
cells. The overexpressed cells were treated with metformin,
GW301516, or DMSQO, and then a cell extract was prepared.
Immunoprecipitation was performed on the obtained cell
extract using an anti-Myc antibody, and Western blotting
was performed on the obtained immunoprecipitates using an
ant1-PGCla antibody (ab54481, manufactured by Abcam),
thereby measuring the relative amount of co-precipitated 60
PGClo (amount of PGCla relative to amount of Myc-
hPPARS® 1n the immunoprecipitate (IPed): [amount of
PGCl1 o 1n the immunoprecipitate]/[amount of Myc-hPPARO
in the immunoprecipitate]). The results are shown i FIG.
11. In metformin-treated cells and GW35013516-treated cells,
an increase in the amount of co-precipitated PGCla was
observed as compared with DMSO-treated cells. This result
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showed that metformin binds to the ligand binding pocket of
PPARO and induces the formation of a transcription complex
with PGCla.

Example 3

The ellect of metformin on the transcriptional activation
by PPARO 1n muscle differentiation was investigated.
qPCR Analysis of Target Gene of PPAROS:

Mouse skeletal muscle-derived myoblast cell line C2C12
cells were stimulated by low-serum concentration to induce
muscle differentiation and further treated with 100 uM
metiormin, 1 uM GW301516, or DMSO on day 6 of
differentiation. The expression of the target genes of PPARO
was analyzed by gPCR in the treated cells. As the target
genes, four genes, namely, the angptld gene, pdk4 gene, pin
gene, and the ucp3 gene were measured.

FIG. 12 shows the measurement results of the relative
expression level when the expression level of the DMSO-
treated cells was set as 1. As a result, although the target
gene 1nduction efliciency by GW501516 treatment was
inferior, metformin was able to induce the expression of the
target genes ol PPARO.

Measurement of Effect of Metiformin on Recruitment of
PPARO to PPRE:

Investigation of whether the transcription factor PPARS
was recruited to the promoter of the target genes by met-
formin treatment was carried out.

First, C2C12-PPARoO cells, mm which FLAG-tagged
PPARO (FLAG-PPARO) was constitutively over-expressed
in C2C12 cells were prepared. C2C12-PPARO cells were
stimulated by low-serum concentration to induce muscle
differentiation and treated with 100 uM metiormin, 1 uM
GW301516, or DMSO on day 6 of differentiation. The
treated cells were subjected to chromatin immunoprecipita-
tion (Conventional ChIP) using an antibody that recognizes
the FLAG tag.

FIG. 13 shows the measurement results of the relative
values of the DNA amounts of the Angptl4 gene, Pdk4 gene,
Plin2 gene, and the Ucp3 gene in the chromatin immuno-
precipitation (ratio of chromatin amount obtained in each IP
to mput chromatin amount, the amount of DNA 1n the IgG
control was set as 1). As a result, it was shown that PPARO
was recruited 1n the vicimity of PPRE (the PPAR response
regions) on the promoters of the Angptld gene, Pdk4 gene,
Plin2 gene, and the Ucp3 gene by metformin treatment or
GW301516 treatment, as 1n the results observed in gene
eXpression.

Example 4

PPARO 1s known to induce the expression of lipid metabo-
lism-related genes and enhance {3-oxidation of fatty acids,
especially 1n skeletal muscle. The PPARO agonist 1is
expected to have an eflect of increasing mitochondrial
activity. Therefore, investigation of the effect of metiformin
on metabolism, especially mitochondrial activity was car-
ried out. Specifically, using C2C12 cells, the oxygen con-
sumption rate (OCR: Oxygen Consumption Rate) of the
cells was measured by a cell metabolism-measuring device
(extracellular flux analyzer manufactured by Agilemt Tech-
nologies Inc.).

In this metabolic measurement, four inhibitors were used
to force changes 1n intracellular metabolism (FIG. 14). First,
oligomycin, which inhibits Complex V of the electron
transport chain, was added. Oligomycin inhibited ATP pro-
duction and reduced OCR. Next, the uncoupling agent
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FCCP (Carbonyl cyanide-p-trifluoromethoxyphenylhydra-
zone) was added. FCCP forcibly discharges hydrogen 1ons

in the mitochondrial membrane to the outside of the mem-
brane to eliminate the proton concentration gradient. Since
a proton concentration gradient 1s required to produce ATP,
the TCA cycle and electron transport chain are maximally
activated when the gradient 1s forcibly eliminated by FCCP.
This makes 1t possible to measure the maximum respiration
rate of cells. It 1s known that OCR at this time 1s further
increased 1n cells 1n which fatty acid oxidation 1s enhanced.
Finally, rotenone and antimycin were added. Rotenone
inhibits the electron transport chain complex I, and antimy-
cin mhibits complex III. With the addition of these mhibi-
tors, the electron transport chain was completely stopped
and the OCR of the cells became almost zero.

C2C12 cells were treated with solvent (DMSO), 100 uM
metformin, or 10 uM GW35013516 for 24 hours, inhibitors
were added 1n the above order, and OCR was measured. The
measurement result of OCR 1s shown 1n FI1G. 14. As a result,
the base OCR (pmol/min) before the inhibitor treatment did
not change in either the metformin treatment or the
GW501516 treatment. After FCCP addition, an increase in
OCR was observed 1n metformin-treated cells and
GW301516-treated cells as compared to DMSO-treated
cells (FIG. 14, arrow). This indicates that metformin also
increased mitochondrial metabolic activity (respiratory
activity) 1n the same manner as GW301516.

Example 5

A series of conventionally developed synthetic agonists of
PPARO (GW agonists) represented by GW301516 are phe-
noxyacetic acid derivatives and have a basic skeleton of a
chemical structure 1n which a long-chain hydrophobic group
such as a non-polar hydrocarbon 1s bonded to a carboxyl
group (—COOH). In contrast, metformin 1s a biguanide-
based medicine having no chemical structural similarity to
conventional GW medicines. Metformin does not have
either the carboxyl group or the long-chain hydrophobic
group that are essential for the specific binding of the
ligand-binding pocket of GW medicines and PPAROS. In
addition, the physical characteristics of the conventional
GW agonists are characterized by being acidic and non-
polar, whereas metiformin 1s basic and water-soluble. In
addition, the molecular size of the conventional GW ago-
nists corresponds to the size of the ligand binding pocket of
PPAROY, but metiormin 1s significantly smaller. For example,

the molecular weights of the typical synthetic agonists
GW301316 and GW2331 are 453.5 and 490.3, respectively,

while metformin 1s 169.2, which 1s about one-third. Thus,
metformin has no commonality with any conventional medi-
cine targeting PPARO, and it 1s not possible to predict how
it binds to PPARO from conventional agonists with known
complex structures. Therefore, a crystal of a complex of
PPARO LBD and metiormin was prepared, and the three-
dimensional structure of the complex was determined by
X-ray crystallography.

Production of LBD Polypeptide of PPARO:

The crystal structure of the complex of the polypeptide
(PPARO-LBD) from the 170th glutamine to the 441st tyro-
sine (carboxyl terminal, C-terminal) of the amino acid
sequence of PPARO and metformin was analyzed.

PPARO-LBD was prepared as follows. First, 1t was
expressed in Escherichia coli as a Hisx6-tagged polypep-
tide, and then lysed to separate an insoluble fraction. The
separated insoluble fraction was solubilized with a solubi-

lizing solution (20 mM Tris-Cl (pH 7.5), 2 M urea, 2 mM
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DTT, 500 mM NacCl, 0.5% Tween 20) and then centrifuged
(25,000 rpm, 45 minutes) to separate the supernatant. The
obtained supernatant was dialyzed to remove urea and
Tween20, purified using a Ni-afhimity column (Ni-NTA
Agarose, manufactured by QIAGEN, Beverly Inc.), and then
the Hisx6 tag was cleaved with HRV3C. The cleaved

polypeptide was concentrated with Amicon (Amicon Ultra
tube cutofl molecular weight 10,000, manufactured by
Merck Millipore), and purified with an equilibrated Super-
dex 75 pg gel filtration column (manufactured by GE
Healthcare) using a development solution (20 mM TrisCl

(pH 7.5), 500 mM NaCl, 0.5 mM Tris (2-carboxyl) phos-
phate (TCEP)). Fractions containing PPARS-LBD were con-
centrated to 10 mg/mL with amicon to prepare crystalliza-
tion samples. The purified samples were confirmed to be
PPARO-LBD by mass spectrometry (MALDI-TOF MS,
manufactured by Bruker Daltonics Inc.), and were 1nstantly

frozen 1n liquid nitrogen and stored at a low temperature of
-80° C.
Crystal Preparation:

The complex crystal of PPARO-LBD and metformin was
prepared by a hanging drop type vapor diffusion equilibrium
method. Metformin aqueous solution prepared by dissolving
metiormin hydrochloride (manufactured by LK'T Laborato-
ries, Inc.) 1n purified distilled water to 100 mM was mixed
with a purified PPARO-LBD sample to prepare a sample
solution for crystallization (PPAROS-LBD concentration: 0.3
mM, PPARO-LBD:metformin=1:10 (molar ratio)). For crys-
tallization, 1 uLL of the sample solution for crystallization and
a reservolr solution (40 mM bis-tris-propylene (pH 6.8), 10
mM DTT, 2.5% EDTA (1,2-propanediol, 1 mM propylene-
diaminetetraacetic acid), 0.5% HBDG (detergent n-Heptyl-
3-D-thioglucoside)), 200 uM KCl, 4% PEG8K) were mixed
and vapor equilibrated against the reservoir solution at a
temperature of 20° C. to obtain crystals 1n about 4 days.

A photomicrograph of the obtained complex crystal of
metiormin-bound PPAROS-LBD i1s shown in FIG. 15(A). In
the figure, the scale bar 1s 100 um. The crystal had a umt
lattice constant of 49.34 A for a; 57.88 A for b; 59.16 A for
c; 98.07° for a; 90.08° for 3; 107.02° for v, and belonged to
the triclinic space group P1l. The crystals were flash frozen
in liquid nitrogen using 30% glycerol as an antifreeze.
Acquisition of Three-Dimensional Structural Coordinates:

X-ray 1intensity data was collected using a MX300HE
detector at the beamline BL41XU of the large radiation
facility SPring-8 at a temperature of 100 K° C. The collected
X-ray mtensity data was subjected to various corrections and
the like with software for X-ray diffraction data processing,
(DENZO/SCALPACK, HKL2000 program) to obtain an
X-ray intensity data set (resolution: 2.00 A) for structural
analysis. The structural analysis was based on the published
structure (PDB code 5U3Q)) of PPARO-LBD registered 1n
the RCSB Protein Data Bank (Rutgers, UCSD), and the
initial phase was determined by the molecular substitution
method using a program (PHASER). The structural model
was modified and reconstructed using a molecular graphics
program (COQOT) and refined by a program (PHENIX). By
repeating these model modifications and refinements, an
atomic model of a complex of 18.4% of R-factor and 21.4%
of Free R-factor was obtained.

For the complex of PPARO-LBD and phenformin, the
same experiment as that for metformin was carried out, and
crystals (the unit lattice constant was 49.21 A for a; 57.64 A
for b; 107.82 A for c; 98.02° for a; 90.03° for B; 107.08° for
v, and belonged to the triclinic space group P1) of almost the
same type as the complex of PPARO-LBD and metformin
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were obtained. A photomicrograph of the obtained crystal 1s
shown 1 FIG. 15(B). In the figure, the scale bar 1s 100 um.

Furthermore, structural analysis was carried out using the
PPARO-LBD structure in the metformin complex. As a
result, an atomic model of a complex having a resolution of
2.29 A, 19.3% of R-factor, and 22.0% of Free R-factor was

obtained.
Three-Dimensional Structural Data of Complex Crystal of
PPARO-LBD and Metformin:

The structure of the complex crystal of PPARS-LBD and
metformin 1s shown 1n FIG. 16. Two molecules of PPARO-
LBD (molecule A and Molecule B in the figure) having
almost the same structure were present in the crystal, and
metformin was bound to a ligand-binding pocket in each
domain. The surfactant HBDG used for crystallization was
bound to the molecular surface of each PPARS-LBD.

The structure of PPARO-LBD 1n the complex crystal was
composed of fifteen a-helices H1-H12, H2', H2", H3' and
three (3-strands S1, S2, S3, and the three p-strands formed
one antiparallel p-sheet (FIG. 16). There was a cavity
(ligand binding pocket) in the center of the molecule to
which a Y-shaped ligand could bind. This overall structure
was almost the same as the basic structure of PPARO-LBD
reported so far (NPL 7 and 8). It was also similar to the
structure of LBD of PPARa and LBD of PPARY.

FIG. 17 shows the metformin molecule in the ligand
binding pocket in the complex crystal. In the figure, the
broken line indicates the hydrogen bond, and the attached
numerical value indicates the distance. H3, H4, H11 and the
like represent a-helices that form ligand binding pockets.
This ligand-binding pocket was Y-shaped and had three
tunnel-like cavities called arms 1, II, and III. The metformin
molecule was bound to arm I formed from the c-helices H3,
H4, H11, and H12, and the two amino groups of the
biguanide skeleton of metformin were immobilized by form-
ing direct hydrogen bonds with residues of each a-helix,
Thr253 (a-helix H3), His287 (a-helix H4), His413 (a-helix
H11) and Tyr437 (a-helix H12). A peptide region (Leud29-
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Med441) called the AF-2 fragment (activation function-2
segment), which 1s essential for PPAR activation, was bound

to the LBD by forming a-helix H12 so as to cover the
ligand-binding pocket. This means that the LBD of PPARO
bound to metiormin has an active conformation. Since the

formation of this a-helix H12 was induced by the direct
interaction with metformin described above, 1t corresponds
well to metformin being an agonist of PPARO.

In addition to the polar interactions such as hydrogen
bonds mentioned above, by fitting metformin within the
narrow space at the tip of arm I, all the atoms were 1n contact
with the atoms of PPARO-LBD 1n addition to the hydrogen
bond, and the bond was stabilized. The biguamide skeleton
of metiormin was i1n non-polar contact with Leu433,
Phe246, and Met417/7. The two methyl groups of metformin
were 1n non-polar contact with Thr253, Ph291, Cys249 and
[1e327. Metformin 1s a small molecule and 1s not large
enough to {ill all the ligand binding pockets of PPARS-LBD.
The tips of the two methyl groups of metformin were
connected to the cavities of arm II and arm III, but these
arms remained empty.

The above interaction characteristics were also observed
in the structure of the complex of phenformin and PPARO-
LBD. FIG. 18 1s a diagram in which the structure of the
complex crystal of metformin and PPARO-LBD and the
structure of the complex crystal of phenformin and PPARO-
LBD are superimposed. In the figure, the broken line 1ndi-
cates the hydrogen bond, and the attached numerical value
indicates the distance. H3, H4, HI11l, and H12 indicate
a.-helices that form ligand-binding pockets. The biguanide
skeleton of phenformin overlapped well with the biguamde
skeleton of metformin, and phenformin also formed hydro-
gen bonds similar to the four hydrogen bonds of metiormin.
The phenyl group of phenformin protruded into the large
space behind the hydrophobic ligand-binding pocket, but
there was no close non-polar contact with PPARG.

The shape of the ligand binding pocket of hPPARO can be
drawn by incorporating the data of Tables 1 to 63 into the
molecular graphics software PyMOL.

ATOM 1
ATOM 2
ATOM 3
ATOM 4
ATOM 5
ATOM 0
ATOM 7
ATOM 8
ATOM 9
ATOM 10
ATOM 11
ATOM 12
ATOM 13
ATOM 14
ATOM 15
ATOM 16
ATOM 17
ATOM 18
ATOM 19
ATOM 20
ATOM 21
ATOM 22
ATOM 23
ATOM 24
ATOM 25
ATOM 20
ATOM 27
ATOM 28
ATOM 29
ATOM 30
ATOM 31

TABLE 1
N VAL A 172 =76.185 38.759 23431 1.00 52,70 N
CA VAL A 172 =77.335 39.035 22492 1.00 50.01 C
C VAL A 172 =78.505 39589 23289 1.00 50.21 C
O VAL A 172 =79.014 40.651 22934 1.00 46.42 O
CB VAL A 172  =77.751 37.772  21.675 1.00 59.23 C
CGl VAL A 172 =79.149 37894 21.007 1.00 56.55 C
CG2 VAL A 172 =76.677 37483 20.631 1.00 61.76 C
N ALA A 173 =78916 38880 24.351 1.00 42,75 N
CA ALA A 173 —-80.048 39.296 25.221 1.00 4481 C
C ALA A 173 =80.006 40.762 25.699 1.00 49.28 C
O ALA A 173 -81.047 41447 25.653 1.00 4342 O
CB ALA A 173 =80.197 38.379 26433 1.00 4428 C
N ASP A 174 -78.834 41.202 26.18 1.00 40.11 N
CA ASP A 174 =78.687 42529 26.733 1.00 42.61 C
C ASP A 174 =78.667 43.604 25.625 1.00 31.66 C
O ASP A 174 =79.182 44.676 25837 1.00 3254 O
CB ASP A 174 =77.467 42.622 27.621 1.00 4817 C
CaG ASP A 174 =77.573 41.709 28833 1.00 51.88 C
ODl ASP A 174 =78571 41.792 29570 1.00 58.12 O
OD2 ASP A 174 =76.667 40885 29.031 1.00 54.26 Ol-
N LEU A 175 =78.102 43.295 24479 1.00 2950 N
CA LEU A 175 =78.105 44.220 23.355 1.00 35.50 C
C LEU A 175 =79.527 44345 22747 1.00 33.52 C
O LEU A 175 =79900 45381 22,183 1.00 25.39 O
CB LEU A 175 =77.110 43.795 22290 1.00 35.60 C
CG LEU A 175 =75.606 43968 22595 1.00 39.37 C
CDl LEU A 175 =74.788 43.137 21.631 1.00 36.52 C
CD2 LEU A 175 =75.140 45403 22529 1.00 40.09 C
N LYS A 176 -80.272 43.253 22,793 1.00 30.78 N
CA LYS A 176 -81.667 43.264 22342 1.00 3046 C
C LYS A 176 -82.485 44.083 23317 1.00 24.09 C
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TABLE 1-continued
ATOM 32 O LYS A 176 —=83.309 44931 22903 1.00 28.28 O
ATOM 33 CB LYS A 176 =R82.187 41.821 22.156 1.00 32.44 C
ATOM 34 CG LYS A 176 =83.358 41.701 21.224 1.00 46.17 C
ATOM 35 CD LYS A 176 —=R83.949 40.281 21.175 1.00 4R8.50 C
TABLE
ATOM 36 CLE LYS A 176 =85.386 40.271 21.683 1.00 33.08 C
ATOM 37 NZ LYS A 176 =85.892 3B.R/R 21.847 1.00 55.95 Nl+
ATOM 38 N ALA A 177 =82.295 43889 24604 1.00 20.61 N
ATOM 39 CA ALA A 177 =R82.997 44685 25563 1.00 24.27 C
ATOM 40 C ALA A 177 =R2.7707 46175 25514 1.00 23.29 C
ATOM 41 O ALA A 177 —=83.559 46976 25845 1.00 24.10 O
ATOM 42 CB ALA A 177 =R2.7779 44202 27.003 1.00 2655 C
ATOM 43 N PHE A 178 =R81.454 46.630 25294 1.00 2853 N
ATOM 44 CA PHE A 178 =R1.050 47934 25261 1.00 27.37 C
ATOM 45 C PHE A 178 =R1.719 48583 24.054 1.00 24.62 C
ATOM 46 O PHE A 178 =82.253 49682 24.168 1.00 25.13 O
ATOM 47 CB PHE A 178 =79509 4R.020 25.140 1.00 27.11 C
ATOM 48 CG PHE A 178 =78.961 49415 25.227 1.00 26.79 C
ATOM 49 CD1 PHE A 178 =78.R863 50.205 24085 1.00 26.67 C
ATOM 50 CD2 PHE A 178 =78513 49932 26436 1.00 2R8.08 C
ATOM 51 CE1 PHE A 178 =78.334 351.526 24.127 1.00 26.61 C
ATOM 52 CE2 PHE A 178 =78.010 51.241 26496 1.00 29.20 C
ATOM 53 CZ PHE A 178 =77.8%7 52.025 25339 1.00 27.65C
ATOM 54 N SER A 179 =R1.587 47940 22897 1.00 2432 N
ATOM 55 CA SER A 179 =R82.240 48400 21.691 1.00 25778 C
ATOM 56 C SER A 179 =R3.748 4R8.636 21.790 1.00 26.17 C
ATOM 57 O SER A 179 =R84.258 49,609 21.227 1.00 2831 O
ATOM 58 CB SER A 179 =R2.027 47458 20554 1.00 2546 C
ATOM 59 OG SER A 179 =R0.652 47.358 20.287 1.00 27.99 O
ATOM 60 N LYS A 1RO =R84.446 47.677 22370 1.00 2641 N
ATOM 61 CA LYS A 18O =R85.R8R1 47.773 22.647 1.00 26.93 C
ATOM 62 C LYS A 1RO =R6.184 4R8.R94 23598 1.00 26.62 C
ATOM 63 O LYS A 1RO =R7.176 49597 23425 1.00 2277 O
ATOM 64 CB LYS A 180 =-R86.401 46433 23.233 1.00 2R8.63 C
ATOM 65 CQG LYS A 180 =R7.914 46.349 23412 1.00 31.99 C
ATOM 66 CD LYS A 1RO =8R.A584 46.557 22,076 1.00 38.19 C
ATOM 67 CE LYS A 1RO =8R.228 45451 21.094 1.00 40.17 C
ATOM 68 NZ LYS A 1RO =R8R.A87 44,089 21.621 1.00 4548 N1+
ATOM 69 N HIS A 181 —=85.324 49108 24.606 1.00 23.61 N
ATOM 70 CA HIS A 181  =R5.570 50.177 25502 1.00 24.20 C
TABLE
ATOM 71 C HIS A 181 —=83.507 531.590 24810 1.00 21.61 C
ATOM 72 0 HIS A 181 -=-R86.349 52440 24987 1.00 20.60 O
ATOM 73 CB HIS A 181 —=-84.564 350.083 26.652 1.00 27.72C
ATOM 74 CQG HIS A 181 =-R84.624 51.236 27574 1.00 29.34 C
ATOM 75 CD2 HIS A 181 =83.963 352421 27566 1.00 3058 C
ATOM 76 ND1 HIS A 181 —=83.508 51.290 28626 1.00 33.01 N
ATOM 77 CEl1 HIS A 181 =85.343 352428 29274 1.00 34.58 C
ATOM 78 NE2 HIS A 181 —=-R84.425 53.142 28.647 1.00 3287 N
ATOM 79 N ILE A 182 =R84.510 51.778 23978 1.00 24.67 N
ATOM R0 CA ILE A 182 =R84.369 529000 23222 1.00 2638 C
ATOM 81 C ILE A 182 =R5.564 53.147 22.227 1.00 22.03 C
ATOM 82 O ILE A 182 =R6.101 34.243 22.039 1.00 23.94 O
ATOM 83 CB ILE A 182 =R2.992 53,011 22516 1.00 24.35 C
ATOM ¥4 CG1 ILE A 182 =R1.797 33.039 23528 1.00 254 C
ATOM 8y CG2 ILE A 182 =R2.R858 54,181 21.579 1.00 22.74 C
ATOM 86 CD1 ILE A 182 =R1.825 34.167 24530 1.00 2944 C
ATOM 87 N TYR A 183 —=R835.969 352.059 21.615 1.00 23.11 N
ATOM 88 CA TYR A 183 =R7.124 52.120 20.632 1.00 25.83 C
ATOM RO C TYR A 183 —=R8R3IRR 52482 21.376 1.00 25.20 C
ATOM o0 O TYR A 183 =R9.053 53417 20978 1.00 24.99 O
ATOM 01 CB TYR A 183 =R7.265 50.826 19881 1.00 25.77 C
ATOM 92 (CQG TYR A 183 =8R8.375 50.749 18.RK73 1.00 27.56 C
ATOM 03 CD1 TYR A 183 =8 736 51.833 1R.117 1.00 25.51 C
ATOM o4 CD2 TYR A 183 =R9.016 49548 1R8.656 1.00 29.78 C
ATOM 95 CE1 TYR A 183 =R9O.729 51.750 17.163 1.00 2945 C
ATOM 96 CE2 TYR A 183 =-90.031 49433 17.712 1.00 33.07 C
ATOM Q7 (CZ TYR A 183 =90.388 350.545 16966 1.00 32.67 C
ATOM o8 OH TYR A 183 =91.405 5350438 16.055 1.00 32.23 O
ATOM 00 N ASN A 184 —=R8R.610 351.884 22558 1.00 26.33 N
ATOM 100 CA ASN A 184 =R9.697 52.319 23413 1.00 25.07 C
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TABLE 3-continued
ATOM 101 C ASN A 184 =R9O.7716 537770 237731 1.00 27.45 C
ATOM 102 O ASN A 184 =90.805 5354394 23663 1.00 26.57 O
ATOM 103 CB ASN A 184 =R9O.7769 51.559 24744 1.00 28.54 C
ATOM 104 CG ASN A 184 =-90.248 50.151 24.562 1.00 33.01 C
ATOM 105 ND2Z ASN A 184 —=RO.R60 49296 25498 1.00 3570 N
TABLE 4
ATOM 106 OD1 ASN A 184 =90.869 49798 23531 1.00 32.82 O
ATOM 107 N ALA A 1R85 —=RBRA5359 54309 24,134 1.00 25.16 N
ATOM 108 CA ALA A 185 =R8R461 55.727 24489 1.00 24.60 C
ATOM 109 ALA A 1Ry —=R8R.R22 56.613 23.283 1.00 21.27 C
ATOM 110 O ALA A 185 —=R9439 57648 23440 1.00 23.34 O
ATOM 111 CB ALA A 1Ry =R7.071 356.086 24982 1.00 27.11 C
ATOM 112 N TYR A 186 =8R.327 56.237 22.112 1.00 2227 N
ATOM 113 CA TYR A 186  =8R.597 56943 20889 1.00 21.03 C
ATOM 114 TYR A 186 =90.119 57.000 20.635 1.00 24.36 C
ATOM 115 O TYR A 186 =90.715 535R.061 20386 1.00 2347 O
ATOM 116 CB TYR A 186 =R7.867 56.270 19.779 1.00 21.85 C
ATOM 117 CG TYR A 186 =RR.076 56.707 18.346 1.00 2241 C
ATOM 118 CD1 TYR A 186 =R9O.070 56.126 17.589 1.00 26.35 C
ATOM 119 CD2 TYR A 186 =R7.1R7 57548 17.704 1.00 24.76 C
ATOM 120 CE1 TYR A 186 —=R9.241 5356422 16.230 1.00 28.94 C
ATOM 121 CE2 TYR A 186 =R7.333 57.847 16344 1.00 26.27 C
ATOM 122 CZ TYR A 186 —=8R.3R9 57.297 15.623 1.00 28.95 C
ATOM 123 OH TYR A 186 —=8RA356 57498 14.260 1.00 28.54 O
ATOM 124 N LEU A 1R7  =90.745 35859 20.734 1.00 2586 N
ATOM 125 CA LEU A 1R7  =92.198 33,7777 20565 1.00 2587 C
ATOM 126 C LEU A 1R7  =92983 356530 21.571 1.00 26.59 C
ATOM 127 O LEU A 187 =94.066 57.036 21.241 1.00 26.00 O
ATOM 128 CB LEU A 187 =92.689 54326 20516 1.00 24.38 C
ATOM 129 CG LEU A 1R7 =92.192 353544 19.352 1.00 22.773 C
ATOM 130 CD1 LEU A 187 =92.515 52.061 19564 1.00 27.08 C
ATOM 131 CD2 LEU A 1R7  =92.7786 354.020 1R8.054 1.00 26.39 C
ATOM 132 N LYS A 18R =92461 56.646 22.784 1.00 24.71 N
ATOM 133 CA LYS A 18R =-93.120 537426 23.7769 1.00 30.26 C
ATOM 134 C LYS A 18R =929906 58925 23536 1.00 31.07 C
ATOM 135 O LYS A 188 =93.7787 39.690 24091 1.00 33.85 0O
ATOM 136 CB LYS A 1RR  =92.590 57.124 25.197 1.00 34.62 C
ATOM 137 CG LYS A 188 =93.579 56.325 26.004 1.00 38.65C
ATOM 138 CD LYS A 188 =93.032 35886 27.367 1.00 41.52 C
ATOM 139 CE LYS A 188 =93446 54445 27.638 1.00 45.53 C
ATOM 140 NZ LYS A 1RR  =929R83 354006 28975 1.00 4987 N1+
TABLE 5
ATOM 141 N ASN A 189 =-91.974 59378 22809 1.00 2638 N
ATOM 142 CA ASN A 189  =-91.663 60.818 22804 1.00 2585 (C
ATOM 143 C ASN A 189 =-91.933 61497 21494 1.00 2644 (
ATOM 144 O ASN A 1R9  =92064 62.694 21479 1.00 2996 O
ATOM 145 CB ASN A 189 =90.206 61.007 23.244 1.00 2695 (C
ATOM 146 CG ASN A 189  =90.054 60.856 24.742 1.00 28.25 (C
ATOM 147 ND2 ASN A 189  —=ROS51R8 359749 25204 1.00 2696 N
ATOM 148 OD1 ASN A 189  =904R85 61.721 25462 1.00 2474 O
ATOM 149 N PHE A 190 =91.959 60.767 20387 1.00 2489 N
ATOM 150 CA PHE A 190 =92.113 61.397 19.069 1.00 2846 (C
ATOM 151 C PHE A 190 =93489 61.145 18488 1.00 33.62 (C
ATOM 152 O PHE A 190 =93.9R87 60.031 18564 1.00 36.21 O
ATOM 153 CB PHE A 190 -=90.991 60.998 18.112 1.00 2542 (C
ATOM 154 CG PHE A 190 =R89.666 61.313 1R8.676 1.00 27.59 (C
ATOM 155 CD1 PHE A 190 —=R89.340 62.651 18.939 1.00 28.25 (C
ATOM 156 CD2 PHE A 190 =B8R 786 60.308 19.065 1.00 2459 (C
ATOM 15/ CE1 PHE A 190 =8R.137 63.003 19541 1.00 2857 C(C
ATOM 158 CE2 PHE A 190 =R7.559 60.662 19.656 1.00 2838 (C
ATOM 159 CZ PHE A 190 =R7.258 62.004 19916 1.00 28.52 (C
ATOM 160 N ASN A 191 -94.100 62.197 17939 1.00 35.72 N
ATOM 161 CA ASN A 191 =954R80 62.070 17499 1.00 44.39 (
ATOM 162 C ASN A 191 =-95.609 61499 16.099 1.00 3901 C(C
ATOM 163 O ASN A 191 =96.577 60.866 15814 1.00 4R8.11 O
ATOM 164 CB ASN A 191 -=-96.261 63378 17.626 1.00 534.13 C(C
ATOM 165 CG ASN A 191 =97.7708 63.124 1R8.050 1.00 65.01
ATOM 166 ND2 ASN A 191 -=-98.173 63.868 19.049 1.00 7035 N
ATOM 167 OD1 ASN A 191 =9R38R 62.237 17510 1.00 7056 O
ATOM 168 N MET A 192 =-94.640 61.677 15.242 1.00 33.14 N
ATOM 169 CA MET A 192 =-947737 61.141 13.882 1.00 3543 (C
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TABLE 5-continued
ATOM 170 C MET A 192 =-93.640 60.107 13.682 1.00 34.11 C(C
ATOM 171 O MET A 192 =92504 60438 13.788 1.00 3898 O
ATOM 172 CB MET A 192 =-94523 62.310 12939 1.00 3595 (C
ATOM 173 CG MET A 192 =-94571 61.990 11451 1.00 39.68 (C
ATOM 174 SD MET A 192 =-96.067 61.093 11.033 1.00 43.83 S
ATOM 175 CE MET A 192 =97.212 62454 11.103 1.00 42,08 (
TABLE 6
ATOM 176 N THR A 193 —-03.969 AHRR63 13425 1.00 2964 N
ATOM 177 CA THR A 193 92972 57856 13.147 1.00 2954 C
ATOM 178 THR A 193 —02.826 57.686 11.660 1.00 32.16 C
ATOM 179 O THR A 193 —-93.731 3R.066 10878 1.00 30.21 O
ATOM 180 CB THR A 193 —-03.392 535545 13.752 1.00 28.89 C
ATOM 181 CG2 THR A 193 —-93.542 56.732 15.265 1.00 29.71 C
ATOM 182 OG1 THR A 193 -94.644 56.151 13.196 1.00 27.83 O
ATOM 183 N LYS A 194 -91.709 57.212 11.279 1.00 2568 N
ATOM 184 CA LYS A 194 -92.463 56.815 9919 1.00 2945 C
ATOM 185 C LYS A 194 —-92.523 55844 0368 1.00 33.65C
ATOM 186 O LYS A 194 —-92911 55942 8200 1.00 29.84 O
ATOM 187 CB LYS A 194 —-90.084 56.18% Q7751 1.00 27.21 C
ATOM 188 CG LYS A 194 —R9.759  56.04% 8311 1.00 2595 (C
ATOM 189 CD LYS A 194 —R8R.290 55.769 8013 1.00 27538 C
ATOM 190 CE LYS A 194 —R{R.063 55.739 5,522  1.00 2556 C
ATOM 191 NZ LYS A 194 —-R86.718  355.308% 6.129 1.00 26.53 N1+
ATOM 192 N LYS A 195 —-902.939 354905 10206 1.00 31.19 N
ATOM 193 CA LYS A 195 -03.996 53954 0846 1.00 35.70 C
ATOM 194 C LYS A 195 -95.294 354,660 0475 1.00 3258 C
ATOM 195 O LYS A 195 —-05.896 54.369 8424 1.00 29.06 O
ATOM 196 CE LYS A 195 —94 258 52976 10998 1.00 36.70 C
ATOM 197 CG LYS A 195 -95420 52.028 10.740 1.00 45.84 C
ATOM 198 CD LYS A 195 -95.641 51.070 11.901 1.00 4R8.59 C
ATOM 199 CE LYS A 195 —94 658 49924 11.848 1.00 60.77 C
ATOM 200 NZ LYS A 195 —O5. 288 4R.672 12385 1.00 6998 N1+
ATOM 201 N LYS A 196 957702 55583 10319 1.00 3250 N
ATOM 202 CA LYS A 196 -96.904 56.377 10.038 1.00 34.50 C
ATOM 203 C LYS A 196 -96.677 57.229 R.772 1.00 34.61 C
ATOM 204 O LYS A 196 -97.494 57.165 7.854 1.00 30.35 O
ATOM 205 CB LYS A 196 —97.300 57.258 11.213 1.00 40.01 C
ATOM 206 CG LYS A 196 -O8.443 58.194 10860 1.00 48.30 C
ATOM 207 CD LYS A 196 —90.127 3RR14 12.059 1.00 50.20 C
ATOM 208 CE LYS A 196 =100.277 57.888 12.664 1.00 56.16 C
ATOM 209 NZ LYS A 196 —=101.237 3R.717 13.308 1.00 61.35 N1+
ATOM 210 N ALA A 197 95570  57.985 8702 1.00 25.18 N
TABLE 7

ATOM 211 CA ALA A 197 —-95.312 58.847 7.547 1.00 29.66 C
ATOM 212 C ALA A 197 -95.347 5R.115 6.211 1.00 32.31 C
ATOM 213 O ALA A 197 -05.981 5¥.621 5.231 1.00 31.92 O
ATOM 214 CB ALA A 197 94 009  59.5K1 7.710 1.00 32.70 C
ATOM 215 N ARG A 19% -94.713 56.941 6.154 1.00 31.55 N
ATOM 216 CA ARG A 198 -94.635 55.151 4.923 1.00 36.6% C
ATOM 217 C ARG A 198 -95.992 55615 4.513 1.00 4095 C
ATOM 218 O ARG A 198 —-96.284 55571 3.319 1.00 40.04 O
ATOM 219 CB ARG A 198 -93.666 54982 5.017 1.00 40.12 C
ATOM 220 CG ARG A 198 92196 55.397 5.078% 1.00 47.18 C
ATOM 221 CD ARG A 198 —-91.670 56.059 3.783 1.00 5747 C
ATOM 222 NE ARG A 198 -91.036 57.334 4.140 1.00 6880 N
ATOM 223 C/Z ARG A 198 —-90.732  35R.335 3.313 1.00 6%8.29 C
ATOM 224 NH1 ARG A 198 —-90.952 5R.264 2.003 1.00 69.84 N1+
ATOM 225 NH2 ARG A 128 -90.191 59431 3.822 1.00 63.73 N
ATOM 226 N SER A 199 -96.818 55.216 5479 1.00 37.94 N
ATOM 227 CA SER A 199 —-9R.134 54.71R% 5.132 1.00 42.22 C
ATOM 228 C SER A 199 -99.048  55.847 4.579 1.00 47.84 C
ATOM 229 O SER A 199 —99 R56  55.607 3.652 1.00 49.67 O
ATOM 230 CB SER A 199 —OR. 778  54.057 6.319 1.00 41.34 C
ATOM 231 OG SER A 199 —99.263  55.08% 7.142 1.00 353.26 O
ATOM 232 N ILE A 200 —OR.916 57.059 5.133 1.00 4242 N
ATOM 233 CA ILE A 200 -99.624 58.240 4.600 1.00 3998 C
ATOM 234 C ILE A 200 —-99.047  S5R.5RY 3.241 1.00 40.57 C
ATOM 235 O ILE A 200 —99.7790 3R.795 2.319 1.00 47.87 O
ATOM 236 CB ILE A 200 -90476 59454 5.506 1.00 3495 C
ATOM 237 CGl1 ILE A 200 =100.161 59.193 6.831 1.00 37.25 C
ATOM 238 CG2 ILE A 200 =100.062 60.720 4.862 1.00 36.32 C
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ATOM
ATOM
ATOM
ATOM
ATOM
ATOM

ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
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ATOM
ATOM
ATOM
ATOM
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ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM

ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM

239
240
241
242
243
244
245

246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
201
262
203
264
205
260
267
208
269
270
271
272
273
274
275
276
277
278
279
280

281
282
283
284
285
280
287
288
289
290
291
292
293
294
295
296
297
298
299
300
301
302
303
304
305
306
307

CD1
CD2

CA

SReoRe

B
CG2
0Gl1

CA

Z OO

SRoRe

B

CA

SRCR®

B

CA

OO O

B
CG
CD

CA

o O

CB
CG
CD1
CD2
CEl
CE2
CZ

CA

SReRe

B
CGl
CG2

CA

SReRe

B
CGl
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CD1
N
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CB

ILE

LEU
LEU
LEU
LEU
LEU
LEU

LEU
LEU
THR
THR
THR
THR
THR
THR
THR
GLY
GLY
GLY
GLY
LYS

LYS

LYS

LYS

LYS

LYS

ALA
ALA
ALA
ALA
ALA
PRO
PRO
PRO
PRO
PRO
PRO
PRO
PHE
PHE
PHE
PHE

PHE
PHE
PHE
PHE
PHE
PHE
PHE
VAL
VAL
VAL
VAL
VAL
VAL
VAL
ILE
ILE
ILE
ILE
ILE
ILE
ILE
ILE
HIS
HIS
HIS
HIS
HIS
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60.1%82
5&8.636
59.060
5&.151
5&.604
59.283
60.600

00.616
01.804
56.871
55.910
55.4%1
54.582
54.650
54.994
54.018
56.085
55.902
54911
54.878
54.108
53.112
53.794
53.49%
52.11%

01.454
62.090
63.270
03.879
62.56%
03.601
64.86%
06.082
00.021
64.760
03.307
02.925
07.175
68.420
08.977
69.176

09.440
70.763
70.851
71.905
72.059
73.114
73.205
09.267
69.702
71.250
72.005
09.147
69.657
67.650
71.703
73.094
73.363
72.906
73.430
73.300
74.851
73.030
74.128
74.401
75.860
76.202
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TABLE 7-continued
200 —-99.7742
201 97727
201 —-97.064
201 —97.270
201 —-97.123
201 -95.536
201 -95.097
TABLE 8
201 —-93.635
201 -95.377
202 —-97.561
202 =97.797
202 —-99.267
202 —-99.544
202 -96.931
202 -9547?2
202 —97.27%
203 =100.190
203 -=101.616
203 -=102.31%
203 =103.543
204 =101.553
204 -=102.09%
204 -=102.657
204 =103.770
204 -=100.999
204
209  -=106.293
209 =105.03%
209 =104.730
209 =105.668%
209 -=105.092
210 =103.421
210  =103.097
210 -=103.422
210  =103.26%
210 =101.566
210 =101.259
210  =102.175
21 —-103.832
211 -=-104.097
211  =102.803
211 -=-101.8%1
TABLE O
211 -=104.716
211 -=105.01%
211 -=105.996
211 =104.27%
211 -=106.27%
211 =104.55%
211 =105.579
212 =102.731
212 -=101.490
212 -=101.333
212 =102.205
212 -=101.361
212 —=100.0%81
212  =101.352
213 =100.206
213 —O8.851
213 —0R.799
213 —-97.661
213 99 293
213 =100.3%4
213 —OR.777
213 —-99 769
214 —99.177
214 —0R8.297
214 —-08.249
214 —-97.569
214 —98.630

73.460

7.903
3.114
1.864
0.675
—-0.464
2.038
2.704

3.159
1.797
0.920
—-0.149
—-0.295
—-1.066
0.040
0.007
1.2%81
0.454
0.209
1.118
1.149
1.853
2.773
4.027
4.466
3.153

1.202
0.830
1.774
2.320
—-0.604
1.978
2.6%1
1.785
0.596
2.915
2.695
1.560
2.376
1.635
1.101
1.8°70

2.595
1.941
0.938
2.253
0.321
1.632
0.6&89
-0.195
—-0.822
—0.788
-1.239
—2.267
—-2.906
—2.280
—-0.259
—0.168
—-1.237
-1.127
1.210
2.253
1.290
3.628
—-2.253
-3.353
—-3.7%1
—-4.735
-4.542

1.00
1.00
1.00
1.00
1.00
1.00
1.00

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

37.05 C
38.24 N
39.20 C
50.00 C
55.84 O
3538 C
37.94 C

3058 C
40.74 C
51.78 N
54.02 C
5585 C
51.84 O
50.12 C
51.23 C
47.02 O
5943 N
64.43 C
07.48 C
74.08 O
09.89 N
66.42 C
74.34 C
84.31 O
560.83 C

5553 N
54.52 C
54.60 C
53.35 O
51.75 C
48.56 N
40.74 C
33.37 C
31.34 O
40.59 C
44,72 C
4448 C
32.36 N
33.25 C
32.20 C
31.71 O

32.28 C
37.76 C
38.37 C
37.26 C
38.29 C
37.21 C
3597 C
33.46 N
3240 C
32.85 C
3147 O
34.62 C
37.02 C
37.32 C
28.76 N
28.25 C
30.12 C
27.80 O
27.64 C
3193 C
28.09 C
35.50 C
20.14 N
31.25 C
30.04 C
33.51 O
31.14 C
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TABLE 9-continued
ATOM 308 CG HIS A 214 =100.037 73559 =5.012 1.00 37.86 C
ATOM 309 CD2 HIS A 214 =100.872 72,640 =5.533 1.00 42.12 C
ATOM 310 ND1 HIS A 214 =100.742 747738 —=4989 1.00 43.19 N
ATOM 311 CE1 HIS A 214 =101.952 74540 =-5447 1.00 3R8.08 C
ATOM 312 NEZ HIS A 214  =102.073 73.267 =5.749 1.00 3903 N
ATOM 313 N ASP A 215 —OR.958 76.736 =3.081 1.00 2901 N
ATOM 314 CA ASP A 215 -99.014 7R.156 =3.387 1.00 29.06 C
ATOM 315 C ASP A 215 -99573 7R935 -=-2.191 1.00 27.03 C
TABLE 10
ATOM 316 O ASP A 215 -90911 78345 -=1.164 1.00 2552 0O
ATOM 317 CB ASP A 215 —QO R38R R34 4653 1.00 31.06 C
ATOM 318 CG ASP A 215 =101.351 78.135 -4444 1.00 36.19 C
ATOM 319 OD1 ASP A 215 =101.803 77450 =3.520 1.00 35.10 O
ATOM 320 OD2 ASP A 215 =102.117 78.632 =5.291 1.00 44.50 Ol-
ATOM 321 N ILE A 216 —90.508 R0O.243 -=-2.333 1.00 2654 N
ATOM 322 CA ILE A 216 =100.082 R1.140 -=1.310 1.00 28.71 C
ATOM 323 C ILE A 216 =101.464 RO.R33 —=0.850 1.00 2959 (C
ATOM 324 O ILE A 216 =101.742 RO.776 0.352 1.00 27.49 O
ATOM 325 CB ILE A 216 -99.957 R2.645 -=-1.714 1.00 33.33 C
ATOM 326 CG1 ILE A 216 =100482 R3.559 -0.587 1.00 34.01 C
ATOM 327 CG2 ILE A 216 =100.744 R3.041 =-2984 1.00 3534 C
ATOM 328 CD1 ILE A 216 —99969 R4996 -0.741 1.00 39.78 C
ATOM 329 N GLU A 217 =102.361 RO.626 -=1.796 1.00 2892 N
ATOM 330 CA GLU A 217  =103.750 R0O.381 -=-1456 1.00 31.25C
ATOM 331 C GLU A 217  =103.926 79.093 -=0.662 1.00 28.15C
ATOM 332 O GLU A 217 =104.615 79.086 0.344 1.00 29.20 O
ATOM 333 CB GLU A 217 =104.599 R0O.367 =2.742 1.00 35.18 C
ATOM 334 CG GLU A 217 =106.058 R0O.016 =2482 1.00 4747 C
ATOM 335 CD GLU A 217  =106.948 RO.155 =3.732 1.00 57.20 C
ATOM 336 OE1 GLU A 217  =108.039 79550 =3.715 1.00 70.21 O
ATOM 337 OE2 GLU A 217  =106.581 ROR7/R® =4.698 1.00 58.40 Ol1-
ATOM 338 N THR A 218 =103.329 77998 -1.110 1.00 2655 N
ATOM 339 CA THR A 218 =103.449 76.745 —=0.398 1.00 2593 C
ATOM 340 C THR A 218 =102.689 76.826 0970 1.00 27.70 C
ATOM 341 O THR A 218 =103.139 76.271 1.945 1.00 26.11 O
ATOM 342 CB THR A 218 =102.958 753536 -=-1.214 1.00 2744 C
ATOM 343 CG2 THR A 218  =103.834 75360 =2518 1.00 32.83 C
ATOM 344 OG1 THR A 218 =101.567 75.667 =1.522 1.00 2438 O
ATOM 345 N LEU A 219 -=101.619 77.605 1.041 1.00 26.88 N
ATOM 346 CA LEU A 219  =100.909 77.798% 2.329 1.00 2899 C
ATOM 347 C LEU A 219 =101.810 778.453 3.366 1.00 2845 C
ATOM 348 O LEU A 219 =101.833 7R8.029 4526 1.00 27.21 O
ATOM 349 CB LEU A 219 —90.670 T7R.66% 2.140 1.00 26.14 C
ATOM 350 CG LEU A 219 —OR.844  79.045 3403 1.00 27.90 C
TABLE 11
ATOM 351 CD1 LEU A 219 —OR.059  77.854 3.974 1.00 2882 C
ATOM 352 CD2 LEU A 219 —-97.849  RO.127 3.039 1.00 2588 C
ATOM 353 N TRP A 220  =102483 79.544 2969 1.00 26.01 N
ATOM 354 CA TRP A 220  =103.385 R0O.225 3882 1.00 27.772 C
ATOM 355 C TRP A 220 =104.581 79.350 4.254 1.00 3097 C
ATOM 356 O TRP A 220  =104.984 79.286 5430 1.00 28.16 O
ATOM 357 CB TRP A 220 =103.865 R1.591 3.332 1.00 27.25 C
ATOM 358 CG TRP A 220  =103.464 R2.71R% 4.139 1.00 25.20 C
ATOM 359 CD1 TRP A 220  =104.249 R3.772 4520 1.00 27.15 C
ATOM 360 CD2 TRP A 220  =102.140 R2.964 4.694 1.00 24.07 C
ATOM 361 CE2 TRP A 220  =102.213 R4.206 5.382  1.00 24.773 C
ATOM 362 CE3 TRP A 220  =100.926 R2.284 4.642 1.00 2288 C
ATOM 363 NE1 TRP A 220 =103.502 R4.669 5.267 1.00 2561 N
ATOM 364 CZ2 TRP A 220  =101.095 84.772 6.039 1.00 24.36 C
ATOM 365 C/Z3 TRP A 220 —Q0 R26 R2.R22 5.354 1.00 2487 C
ATOM 366 CH2 TRP A 220 -99914 R4.081 5987 1.00 24.01 C
ATOM 367 N GLN A 221 =105.085 7R8.631 3.270 1.00 31.28 N
ATOM 368 CA GLN A 221 =106.223 77.726 3.469 1.00 3533 C
ATOM 369 (C GLN A 221 =105.943 76582 4450 1.00 32.72 C
ATOM 370 O GLN A 221  =106.837 76.150 5,182  1.00 32.09 O
ATOM 371 CB GLN A 221 =106.592 77.221 2.103 1.00 40.68 C
ATOM 372 CG GLN A 221  =107.866 76.499 1.946 1.00 4908 C
ATOM 373 CD GLN A 221  =108.041 76.052 0484 1.00 3549 C
ATOM 374 NEZ2 GLN A 221 =109.051 75.214 0.269 1.00 61.19 N
ATOM 375 OE1 GLN A 221  -=107.248 76417 -0431 1.00 47.72 O
ATOM 376 N ALA A 222 =104.7705 76.096 4478 1.00 31.67 N
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TABLE 11-continued
ATOM 377 CA ALA A 222 104.353 75.014 5.390 1.00 31.76 C
ATOM 378 C ALA A 222 104401 75.464 6.871 1.00 33.22 C
ATOM 379 O ALA A 222 104.444 74.631 7157 1.00 37.17 O
ATOM 380 CB ALA A 222 102.984  74.459 5.058 1.00 32.29 C
ATOM 381 N GLU A 223 104.385 76.765 7.164 1.00 3055 N
ATOM 382 CA GLU A 223 104313  77.185 R.585 1.00 28.25 C
ATOM 383 C GLU A 223 105.737 77.197 9.173 1.00 3028 C
ATOM 384 O GLU A 223 106.596 77.924 X.681 1.00 31.72 O
ATOM 385 CB GLU A 223 103.704 7R.5R2 R.679 1.00 32.89 C
TABLE 12
ATOM 386 CG GLU A 223 102.186 7R.675 474 1.00 38.82 C
ATOM 3R7 CD GLU A 223 101.356 77917 0542 1.00 3925 C
ATOM 388 OE1 GLU A 223 101.881  77.591 10.664 1.00 4227 O
ATOM 3809 OE2 GLU A 223 100.161 77.644 0.244 1.00 41.46 Ol-
ATOM 390 N LYS A 224 105.975 76438 10.227 1.00 3044 N
ATOM 391 CA LYS A 224 107.327  76.273 10.784 1.00 32.21 C
ATOM 392 C LYS A 224 107.403  76.659 12.267 1.00 2982 C
ATOM 393 O LYS A 224 108.402 76411 12.919 1.00 2758 O
ATOM 394 CB LYS A 224 107.753 74831 10579 1.00 43.59 C
ATOM 395 CG LYS A 224 107.842  74.447 0.084 1.00 44.22 C
ATOM 396 CD LYS A 224 LOR. 768  73.274 865 1.00 354.69 C
ATOM 397 CE LYS A 224 110.055 73.717 8.205 1.00 61.58 C
ATOM 398 NZ LYS A 224 109.791  74.233 6.826 1.00 61.34 N1+
ATOM 399 N GLY A 225 106.411 77.369 127771 1.00 2825 N
ATOM 400 CA GLY A 225 106.477 77.807 14.165 1.00 3048 C
ATOM 401 C GLY A 225 107.680 7R.702 14401 1.00 28.06 C
ATOM 402 O GLY A 225 10R.175 79389 13.500 1.00 2543 O
ATOM 403 N LEU A 226 1OR.1R3  7R.678 15.633 1.00 30.00 N
ATOM 404 CA LEU A 226 109,372 79429 15954 1.00 2845 C
ATOM 405 (C LEU A 226 109.153  RO.958  16.023 1.00 25.19 C
ATOM 406 QO LEU A 226 109.975  R1.699 15.561 1.00 26.61 O
ATOM 407 CB LEU A 226 110.037 78883 17.220 1.00 31.57 C
ATOM 408 CQG LEU A 226 110466 77405 17.202 1.00 32.24 C
ATOM 409 CD1 LEU A 226 110.867 77.008 18.645 1.00 35.09 C
ATOM 410 CD2 LEU A 226 111.654 77.197 16.252 1.00 36.04 C
ATOM 411 N VAL A 227 108.037 R81.427 16565 1.00 2349 N
ATOM 412 CA VAL A 227 1O7.781  R2.R837 16586 1.00 2544 C
ATOM 413 C VAL A 227 107.507 R¥3.303 15.105 1.00 25.27 C
ATOM 414 O VAL A 227 107.988 R4.344 14.646 1.00 26.27 O
ATOM 415 CB VAL A 227 106.661 R3.145 17.568 1.00 27.09 C
ATOM 416 CG1 VAL A 227 106.369 R4.61R8 17.523 1.00 2754 C
ATOM 417 CG2 VAL A 227 107.098  R2./81  1R983 1.00 26.25 C
ATOM 418 N TRP A 228 106.697 R82.539 14418 1.00 23.62 N
ATOM 419 CA TRP A 228 106.385  R2.794 13.014 1.00 2638 C
ATOM 420 (C TRP A 228 107.653 R3.023 12.212 1.00 23.20 C
TABLE 13
ATOM 421 O TRP A 228 107.776 R4.060 11.527 1.00 2518 O
ATOM 422 CB TRP A 228 105,622 R1.599 12444 1.00 25.18 C
ATOM 423 CQG TRP A 228 105.316  R1.692 10961 1.00 2348 C
ATOM 424 CD1 TRP A 228 106.172 81.470 0929 1.00 25.770 C
ATOM 425 CD2 TRP A 228 104.060 R1.988 10387 1.00 23.62 C
ATOM 426 CE2 TRP A 228 104.224  81.941 8974 1.00 2523 C
ATOM 427 CE3 TRP A 228 102.813  R2.301 10912 1.00 23.99 C
ATOM 428 NE1 TRP A 228 105.534 R1.654 8730 1.00 2436 N
ATOM 429 (C/Z2 TRP A 228 103.179 R2.164 8096 1.00 25.75 C
ATOM 430 C/Z3 TRP A 228 101.766 R2.511 10.041 1.00 27.72 C
ATOM 431 CH2 TRP A 228 101.966 R2.477 8.645 1.00 29.61 C
ATOM 432 N LYS A 229 108.610 R2.111 12.348 1.00 2840 N
ATOM 433 CA LYS A 229 109904 R2.239 11.613 1.00 27.35 C
ATOM 434 (C LYS A 229 110.716 R3.486 11.916 1.00 27.34 C
ATOM 435 O LYS A 229 111.341 R84.042 11.021 1.00 24.15 O
ATOM 436 CB LYS A 229 110.739  RO.955 11.719 1.00 3449 C
ATOM 437 CQG LYS A 229 110.199 79862 10814 1.00 42.23 C
ATOM 438 CD LYS A 229 110.501 R0O.213 0335 1.00 5098 C
ATOM 439 (CFE LYS A 229 109.668 79.455 8298  1.00 351.88 C
ATOM 440 NZ LYS A 229 109.962  78.008 8.382 1.00 355.83 N1+
ATOM 441 N GLN A 230 110.646 R3.988 13.163 1.00 22.13 N
ATOM 442 CA GLN A 230 111.308 R5.169 13499 1.00 2323 C
ATOM 443 (C GLN A 230 110.559 R6.376 12914 1.00 26.53 C
ATOM 444 QO GLN A 230 111.172 R7.342 12530 1.00 2896 O
ATOM 445 (CB GLN A 230 111.530 R5.244 15.041 1.00 28.25 C
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ASN
ASN
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LEU
LEU
LEU
LEU
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PRO
PRO
PRO

PRO
PRO
PRO
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86.265
86.472
87.665
85.535
86.284
87.359
87.445
88.537
87.205
87.610

87.391
89.041
86.293
860.215
87.040
86.973
84.773
84.025
84.696
87.833
88.690
8&.790
89.715
90.071
91.051
92.2%87
90.693
R7.81%
87.803
87.294
87.016
R7.199
86.704
87.700
88.894
86.477
85.423
85.326
84.087
87.243
8&.187
8&.751
8&.109
87.271
85.996

85.853
89.839
90.215
89.095
88.309
91.457
91.688
90.810
89.015
88.071
88.111
87.083
88.274
87.365
86.00¥
87.880
85.192
R7.077
83.736
84.94%
89.284
89.435
88.548

39
TABLE 13-continued

230  -=112.576
230 112.625
230 113.091
230 112.288
231 109.245
231 108.451
231 108.307
231 108.149
231 107.033
231 107.009

TABLE 14
231 105.611
231 107.454
232 108.246
232 107.851
232 108.803
232 110.005
232 107.714
232 109.030
232 107.050
233 108.221
233 108.945
233 108.160
233 107.350
233 109.134
233 109.7772
233 109.249
233 110.706
234 108.364
234 107.680
234 106.224
234 105.660
235 105.620
235 104.260
235 103.306
235 103.575
235 103.9770
235 104.871
235 104.533
235 104.764
236 102.191
236 101.250
236 100.332
236 100.176
236 100.406
236 100.374

TABLE 135
236 -101.769
237 -99.623
237 —9R8.528
237 -97.493
237 -97.217
237 —97.898
237 —98.639
237 —99 841
238 —96.930
238 —95.859
238 —94.695
238 -94.179
238 —95.272
238 —94.080
238 —94 268
238 -92.749
238 -93.177
238 —91.638
238 —91.844
238 —90.727
239 —94.263
239 -93.214
239 -93.479
239 -92.579

R7.95%

15.474
17.007
17.433
17.776
12.742
12.171
10.627
10.062
12.748%
14.255

14.789
14.526
10.001
8.615
7.747
7.957
8.150
8.160
0.783
0.838
5.860
4.536
4.316
0.479
5.526
5.479
4.819
3.068
2.378
2.444
3.510
1.2°74
1.114
1.654
1.63%
—-0.365
—-0.99%
—2.508
—-0.280
2.194
2.765
1.654
0.6014
3.642
2917

2.402
1.947
1.033
0.834
1.7°70
1.709
2.995
3.042
—-0.3772
—0.668
0.344
0.659
—-2.094
-2.470
-2.812
—-2.494
-3.137
—-2.829
-3.153
—-3.480
0.764
1.780
3.006
3.561

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

31.72 C
33.18 C
2989 N
31.36 O
2555 N
23.69 C
28.39 C
27.36 O
2392 C
23.15 C

24.33 C
2045 C
2790 N
3148 C
3391 C
30.37 O
27.87 C
2947 C
30.88 C
35.16 N
37.19 C
36.25 C
4241 O
45.16 C
5193 C
5658 N
50.78 O
33.18 N
36.80 C
39.73 C
35.01 O
34.38 N
30.03 C
31.66 C
33.19 O
3348 C
36.37 C
4042 C
30.84 C
2844 N
2955 C
3340 C
27.71 O
2957 C
2053 C

31.12 C
37.59 N
39.69 C
44 .89 C
37.55 O
42.96 C
42.18 C
3898 C
40.75 N
40.80 C
3352 C
32.36 O
46.05 C
51.13 C
55.84 C
59.32 C
5649 C
01.40 C
65.15 C
03.19 O
31.44 N
32.68 C
30.12 C
29.08 O
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TABLE 15-continued
ATOM 515 CB LYS A 239 -93.170 90916  2.113 1.00 41.84 C
ATOM 516 CG LYS A 239 —02.178 91.459  3.105 1.00 4830 C
ATOM 517 CD LYS A 239 —02.088 92986 2936 1.00 51.72 C
ATOM 518 CE LYS A 239 -91.803 93,740 4,221 1.00 53,22 C
ATOM 519 NZ LYS A 239 —02.859 93440 5.244 1.00 5594 Nl+
ATOM 520 N GLU A 240 =94.737  R8R.390 3.368 1.00 26.04 N
ATOM 521 CA  GLU A 240 -95.117 R7.664 4570 1.00 27.60 C
ATOM 522 C GLU A 240 —94 995  R6.168 4421 1.00 29,20 C
ATOM 523 O GLU A 240 —94.7785 85484 5420 1.00 2345 0
ATOM 524 CB GLU A 240 -96.527 8R.036 5.030 1.00 2548 C
ATOM 525 CG  GLU A 240 =97.052  R7.235 6.239 1.00 27.90 C

TABLE 16
ATOM 526 CD GLU A 240 -98.372 R7.776 6.836 1.00 2926 C
ATOM 527 OEl1 GLU A 240  =9R.778 BR.E/S 6,510 1.00 31.53 O
ATOM 528 OE2 GLU A 240 -99.053 R7.054 7558 1.00 32.36 Ol-
ATOM 529 N ILE A 241 =-95.168 R5.635 3.203 1.00 2520 N
ATOM 530 CA ILE A 241 -95.136 R84.194 3.027 1.00 2906 C
ATOM 531 C ILE A 241  -93.857 R3.564 3538 1.00 2496 C
ATOM 532 O ILE A 241 -93.894 R2.530 4.174 1.00 2440 O
ATOM 533 CB ILE A 241  -95.339 R3.840 1.521 1.00 36.65 C
ATOM 534 CG1 ILE A 241 -96.739 R84.273 1.041 1.00 421 C
ATOM 535 CG2 ILE A 241  =-95.166 R2.377 1.263 1.00 3969 C
ATOM 536 CD1 ILE A 241 -97.869 83936 2.003 1.00 46.32C
ATOM 537 N SER A 242 =92.717 R84.147 3.205 1.00 26.29 N
ATOM 538 CA SER A 242 =-91.438 RB3.579 3592 1.00 2686 C
ATOM 539 C SER A 242 =91.229 R3.569 5.094 1.00 2588 C
ATOM 540 O SER A 242  =-90.669 RB2.611 5.663 1.00 23,72 O
ATOM 541 CB SER A 242 =90.279 84346 2952 1.00 29775 C
ATOM 542 OG  SER A 242  =-90.254 R84.036 1.578 1.00 3497 O
ATOM 543 N VAL A 243 -91.635 R4.653 5.725 1.00 2247 N
ATOM 5344 CA VAL A 243 -91.489 R4.745 77.171 1.00 2478 C
ATOM 545 C VAL A 243 92425 R3.761 T7.834 1.00 2492 C
ATOM 5346 O VAL A 243 -92.061 R3.141 RRK>7 1.00 2419 O
ATOM 547 CB VAL A 243 -91.808 R6.144 7.696 1.00 26.22 C
ATOM 5348 CG1 VAL A 243 -91.725 R6.160 9205 1.00 2840 C
ATOM 5349 CG2 VAL A 243 -90.894 R7.156 7.038 1.00 2951 C
ATOM 550 N HIS A 244 -93.624 R3.616 7.264 1.00 21.78 N
ATOM 551 CA HIS A 244 94631 R2.676 7764 1.00 21.33 C
ATOM 552 C HIS A 244 94086 R1.259 7755 1.00 21.60 C
ATOM 553 O HIS A 244 -94.242 RO.500 R.726 1.00 21.80 O
ATOM 554 CB HIS A 244 -95921 R2.745 6.911 1.00 20.84 C
ATOM 555 CG  HIS A 244 -96969 R1.778 7.330 1.00 21.23 C
ATOM 556 CD2 HIS A 244 97973 R1.896 R.242 1.00 22,30 C
ATOM 557 ND1 HIS A 244 -97.051 R0O489 06.838 1.00 26.16 N
ATOM 558 CE1 HIS A 244 98068 79863 7420 1.00 2554 C
ATOM 559 NEZ2 HIS A 244 98,623 RO.681 R.289 1.00 2470 N
ATOM 560 N VAL A 245 -93458 RBO.861 6.653 1.00 21.27 N
TABLE 17

ATOM 561 CA VAL A 245 =92901 79506 6.559 1.00 20.74 C
ATOM 562 C VAL A 245 =91.775 79.34% 7.527  1.00 19.82 C
ATOM 563 O VAL A 245 =91.657 78.299 8.1784 1.00 21.82 O
ATOM 564 CB VAL A 245 -92439 79172 5.125 1.00 23.52 C
ATOM 565 CG1 VAL A 245 =91.772 T7.835 5.109  1.00 24.69 C
ATOM 566 CG2 VAL A 245 -93.621 79.122 4,191 1.00 2548 C
ATOM 567 N PHE A 246  -90983 R0.396 7.685 1.00 20.67 N
ATOM 568 CA PHE A 246 —R9.858 RO.37% 8.608 1.00 2233 C
ATOM 569 C PHE A 246 -90.310 R0.194 10.049 1.00 23.48 C
ATOM 570 O PHE A 246  —-R89.739 779380 10.839 1.00 20.99 O
ATOM 571 CB PHE A 246  -89.054 R1.701 8.524 1.00 23.13 C
ATOM 572 CG PHE A 246  =R7.771 R1.715 9.327 1.00 24.64 C
ATOM 573 CD1 PHE A 246 —R6.838 RO.682 9.214 1.00 25.20 C
ATOM 574 CD2 PHE A 246 -R7.454 R2.790 10.135 1.00 27.56 C
ATOM 575 CE1 PHE A 246 —-85.631 RO.750 9914 1.00 29.06 C
ATOM 576 CE2 PHE A 246 —-86.251 R2.847 10.841 1.00 28.22 C
ATOM 577 CZ PHE A 246 85356 R1.823 10.764 1.00 26.60 C
ATOM 578 N TYR A 247  -91.366 R0.907 10.360 1.00 23.58 N
ATOM 579 CA TYR A 247  =92.075 R0.744 11.687 1.00 23.11 C
ATOM 580 C TYR A 247  =92576 79331 11.937 1.00 23.49 C
ATOM 581 O TYR A 247  -92460 78803 13.086 1.60 20.33 O
ATOM 582 CB TYR A 247 =93.236 R81.739 11.835 1.00 23.83 C
ATOM 583 CG  TYR A 247  -94.094 R1.552 13.083 1.00 24.06 C
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THR
THR
THR
THR
THR
THR

THR
THR
THR
THR
THR
VAL
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GLU
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GLU
GLU
GLU
THR
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TABLE 17-continued

A 247  -93.611 &1.90%
A 247  -95364 R0.997
A 247 -94.383 R81.692
A 247  =96.141 R0O.783
A 247  =95.622 81.159
A 247  -96.383 &1.002
A 248 -93.197 78.743
A 248  -93.674 77.34%
A 248  -92.524 76.32%
A 248  =92.692 75403
A 248  =94.537 T76.897
A 248 -935919 7T7.522

TABLE 18
A 248 =-97.095 76.574
A 248  -9R.235 77.430
A 248 98489 TT7.8T¥
A 248  =97.759 77472
A 248  -99518 78.731
A 249 -91.401 76.508
A 249 -90.154 75,797
A 248 —R9.676 75.836
A 249  —R9.389 74818
A 249  -R9.027 76.301
A 249 —R9.353 75925
A 250  =R89.604 77.056
A 250 =R89.245 T77.255
A 250  =90.230 76.542
A 250 -=R89.794 775912
A 250 —-89.205 78,726
A 250  —=R8R.047 79484
A 250 —-R7.925 RO.855
A 250  =R7.750 ¥1.844
A 250 —-R7.953 R1.016
A 251 =-91.550 76.640
A 251 =92.539 75993
A 251 =92.270 74482
A 251 =92.275 73.88%
A 251 -=93.994 776.233
A 251 -94481 7T7.97%
A 252 =91.979 73874
A 252 =91.750 72473
A 252 =-90428 72.029
A 252 -90401 71.01%
A 252 =-91.634 72.044
A 252 =-91.499 70507
A 252 =92.811 72.49%
A 253  =89.347 7T72.774
A 253 =RR.046 72.441
TABLE 19

A 253 -8R.086 72.666
A 253 -87.534 71.853
A 253 -86.820 73.151
A 253 -86.800 72.915
A 253 —=R6.870 74.547
A 254  —RR.755 T73.723
A 254 —RRO919 73.94%
A 254 -R9.613 72.727
A 254 -89.096 72.150
A 254  =R897708 75.250
A 254  -90.315 75.319
A 254  —BR.K820 76.431
A 255 =90.723 72.281
A 255 =-91.460 71.180
A 255 =90.592 69.%76
A 255 =90.632 69.093
A 255 =92.817 70959
A 255 =93470 69.575
A 255 -93.851 69.184
A 255 =93.224 69.606
A 2535 94822 68.375
A 256 89850 69.651

14.330
12.994
15.473

14.135
15.354
16.474
10.927
11.074
11.23%
12.038
9.907
9.857

10.166
10.576
11.821
12.881
12.021
10.502
10.809
12.274
12.898

9.913

8.148%
12.799
14.213
15.167
16.104
14.544
13.934
14.528
13.684
15.767
14.930
15.833
15.874
16.923
15.319
15.469
14.727
14.6772
15.308
16.019
13.218
13.083
12.576
15.060
15.656

17.181
17.940
14.980
13.548
15.222
17.645
19.11%
19.793
20.810
19.376
20.805
19.047
19.204
19.779
19.738
20.660
19.0778
19.331
20.795
21.829
20.922
18.668

1.00
1.00
1.00

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
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25.10 C
29.89 C
24.45 C

2898 C
27.55 C
30.95 O
20.10 N
23.57 C
23.70 C
24.41 O
260.30 C
3293 C

47.80 C
53.35 N
58.22 C

59.96 N1+

52.67 N
21.92 N
24.49 C
23.26 C
19.87 O
2421 C
31.53 8
21.07 N
2478 C
25.50 C
24.08 O
24.55 C
26.53 C
28.68 C
2849 N
28.35 O
2599 N
20.11 C
25.63 C
25.19 O
29.43 C
34.43 S
2331 N
24.92 C
2551 C
25.21 O
30.78 C
28.82 C
38.00 O
23.95 N
2448 C

2475 C
24.55 O
28.62 C
29.89 C
29.20 O
2278 N
25.770 C
26.72 C
25.27 O
27.37 C
29.63 C
25.01 C
2993 N
3248 C
28.29 C
28.79 O
38.57 C
46.15 C
54.90 C
52.64 O

62.08 Ol-

20.33 N
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TABLE 19-continued
ATOM 653 CA THR A 256 —BRO992 68486 18.605 1.00 27.86 C
ATOM 6534 C THR A 256 —=R7.810 068521 19540 1.00 25.69 C
ATOM 655 O THR A 256 =R87.359 67474 20028 1.00 21.71 O
ATOM 636 CB THR A 256 —-8R462 068263 17.208 1.00 2698 C
ATOM 657 CG2 THR A 256 —-R7.836 66,890 17.081 1.00 26.68 C
ATOM 638 OGl THR A 256 89568 69396 16.339 1.00 26.38 O
ATOM 659 N VAL A 257 =R7.257 69.692 19.716 1.00 20.54 N
ATOM 660 CA VAL A 257 =86.212 69.861 20.718 1.00 22,72 C
ATOM 661 C VAL A 257 =R6.696 69451 22.107 1.00 24.68 C
ATOM 662 O VAL A 257 —=83966 068.767 22866 1.00 22.82 O
ATOM 663 CB VAL A 257  =83.678 71.329 20.734 1.00 21.52 C
ATOM 664 CGl1 VAL A 257 =84.841 71.640 21.961 1.00 22771 C
ATOM 665 CG2 VAL A 257 =84.870 71.630 19450 1.00 22777 C
TABLE 20
ATOM 666 N ARG A 258  =R7.922 69867 22455 1.00 2396 N
ATOM 667 CA ARG A 258  =RRH06 69491 23,762 1.00 2775 C
ATOM 668 C ARG A 258  —RR.687 67984 23R876 1.00 25,770 C
ATOM 669 O ARG A 258  —=RR4R84 67.379 24939 1.00 19.96 O
ATOM 670 CB ARG A 258  =R9.R827 70215 24006 1.00 2954 C
ATOM 671 CG ARG A 258  —=R9.5098 7T1.694 24303 1.00 36.50 C
ATOM 672 CD ARG A 258  =90907 72457 24122 1.00 4237 C
ATOM 673 NE ARG A 258  =90.762 73.853 24447 1.00 4582 N
ATOM 674 CZ ARG A 258  =91.566 74824 24040 1.00 44.79 C
ATOM 675 NH1I ARG A 258  =92.605 74570 23234 1.00 49.04 N1+
ATOM 676 NH2 ARG A 258  =91.297 76.058 24441 1.00 3928 N
ATOM 677 N GLU A 259  —=R9.059 067.369 22.758 1.00 2249 N
ATOM 678 CA GLU A 259  =R89.266 65934 227723 1.00 2347 C
ATOM 679 C GLU A 259  =R7.945 065.165 22850 1.00 23.30 C
ATOM 680 O GLU A 259 =R7900 o4.162 23516 1.00 21.31 O
ATOM 681 CB GLU A 259 —-R9.944 65554 21413 1.00 23.94 C
ATOM 682 CG GLU A 259 -91415 065918 21.391 1.00 2857 C
ATOM 683 CD GLU A 259 92009 65.642 19990 1.00 31.69 C
ATOM 684 Okl GLU A 259 -91.236 65458 18994 1.00 33.72 O
ATOM 685 OE2Z GLU A 259  =93247 65550 19930 1.00 39.03 Ol-
ATOM 686 N LEU A 260 —-R6.927 065.610 22.114 1.00 20.99 N
ATOM 687 CA LEU A 260 =83.543 65,124 22.241 1.00 22.23 C
ATOM 688 C LEU A 260 —-84.964 065.185 23.644 1.00 1981 C
ATOM 689 O LEU A 260 =84.330 064.230 24085 1.00 21.52 0O
ATOM 690 CB LEU A 260 —-84.655 065866 21.244 1.00 2041 C
ATOM 691 CG LEU A 260 —-84.813 065.354 19789 1.00 21.07 C
ATOM 692 CD1 LEU A 260 —-84.187 66403 18.867 1.00 21.47 C
ATOM 693 CD2 LEU A 260 —-84.180 63987 19597 1.00 22,68 C
ATOM 694 N THR A 261 —-R85.197 66291 24303 1.00 20.33 N
ATOM 695 CA THR A 261 84839 66484 25,703 1.00 23.03 C
ATOM 696 C THR A 261  —=83505 65411 26581 1.00 27.17 C
ATOM 697 O THR A 261 84793 o64.774 27404 1.00 28.62 O
ATOM 698 CB THR A 261  =83.184 67.888 26.172 1.00 22.70 C
ATOM 699 CG2 THR A 261 84713 068.139 27590 1.00 27.27 C
ATOM 700 OGl THR A 261  =84.555 68.867 25346 1.00 23.21 O
TABLE 21
ATOM 701 N GLU A 262 86,813 065.129 26366 1.00 26.54 N
ATOM 702 CA GLU A 262 =R7.505 o4.117 27.142 1.00 2898 C
ATOM 703 C GLU A 262 —=R6.952 062.764 26.755 1.00 25.16 C
ATOM 704 O GLU A 262 —-R6.681 ©61.935 27.616 1.00 25.51 O
ATOM 705 CB GLU A 262 —=89.065 064.096 26996 1.00 2946 C
ATOM 706 CG GLU A 262 —R9.804 65206 27.688 1.00 3791 C
ATOM 707 CD GLU A 262 89393 65458 29156 1.00 3892 C
ATOM 708 OE1 GLU A 262 89343 64509 29907 1.00 46.37 O
ATOM 709 OE2 GLU A 262 =R89.117 066.616 29537 1.00 41.43 Ol-
ATOM 710 N PHE A 263 —=R6.753 62537 25471 1.00 22,12 N
ATOM 711 CA PHE A 263 —-R6.199 o61.274 25,021 190 2219 C
ATOM 712 C PHE A 263 —-84.832 060945 25683 1.00 21.53C
ATOM 713 O PHE A 263 —-84.511 539.736 26.031 1.00 21.92 O
ATOM 714 CB PHE A 263 —-R6.126 ©61.290 23465 1.00 20.77 C
ATOM 715 CG PHE A 263 —=R85.332 060.189 22.847 1.00 2253 C
ATOM 716 CD1 PHE A 263 —R3.R879 358KBR6 22.695 1.00 23.74 C
ATOM 717 CD2 PHE A 263 -84.037 060443 22,322 1.00 21.36 C
ATOM 713 CE1 PHE A 263 —=R5.157 57.855 22.082 1.00 23.16 C
ATOM 719 CE2 PHE A 263  —-R83.323 59420 21.713 1.00 2252 C
ATOM 720 CZ PHE A 263  =83.872 538.113 21.590 1.00 2387 C
ATOM 721 N ALA A 264 -84.013 o61.973 257761 1.00 20.57 N
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TABLE 21-continued
ATOM 722 CA  ALA A 264 —-R2.630 61.832 26.257 1.00 20.84 C
ATOM 123 C ALA A 264 -R2.643 061.333 27.684 1.00 2231 C
ATOM 724 O ALA A 264  =R1.772 60590 28,063 1.00 23.76 O
ATOM 725 CB ALA A 264 —R1.857 o63.111 26.183 1.00 1954 C
ATOM 726 N LYS A 265 —=R83.656 61.698 28448 1.00 2583 N
ATOM 727 CA LYS A 265 —=R3.764 061.250 29843 1.00 206.84 C
ATOM 728 C LYS A 265 =83.900 39,725 20954 1.00 2747 C
ATOM 729 0O LYS A 265  —=83.539 59154 30995 1.00 23.98 O
ATOM 730 CB LYS A 265 —-84.939 61903 30514 1.00 2997 C
ATOM 731 CG LYS A 265 84858 63418 30.681 1.00 31.35C
ATOM 732 CD LYS A 265 —=R86.149 63.869 31.323 1.00 33.74 C
ATOM 733 CE LYS A 265 —=R6.202 65.355 31.504 1.00 35.36 C
ATOM 734 NZ LYS A 265 =R7484 65.759 32.106 1.00 37.19 N1+
ATOM 735 N SER A 266 -84.391 359074 28906 1.00 23.06 N
TABLE 22
ATOM 736 CA SER A 266 84514 57.605 28.866 1.00 23.53 C
ATOM 137 C SER A 266 83317 536,846 28.324 1.00 2293 C
ATOM 738 0O SER A 266 83305 55,613 28.389 1.00 23.34 O
ATOM 739 CB SER A 266 —=R5.783 57.165 28.097 1.00 23.51 C
ATOM 740 OG  SER A 266 —-R6.917 57.659 28.781 1.00 27.04 O
ATOM 741 N ILE A 267 —=R2.292 57538 27839 1.00 21.32 N
ATOM 742 CA ILE A 267 —=81.043 56965 27.365 1.00 20.33 C
ATOM 743 C ILE A 267  —=R0.297 56593 28.641 1.00 24.01 C
ATOM 744 O ILE A 267 —=R0.084 57462 29493 1.00 26.38 O
ATOM 745 CB ILE A 267 =80.212 57907 26560 1.00 21.56 C
ATOM 746 CGl1l ILE A 267 —=R0948 58246 25.253 1.00 24.08 C
ATOM 747 CG2 ILE A 267  =78R5Z2  57.273  26.220 1.00 2445 C
ATOM 748 CD1 ILE A 267 —=R0.390 39479 24606 1.00 23.72 C
ATOM 749 N PRO A 268  —R0.036 55298 28835 1.00 2746 N
ATOM 750 CA PRO A 268  =79385 34.K7/6 30.078 1.00 27.50 C
ATOM 751 C PRO A 268  =7R088 55,633 30.323 1.00 20685 C
ATOM 752 0O PRO A 268 77247 557797 29403 1.00 24.54 O
ATOM 753 CB PRO A 268  =79.095 53375 20RK833 1.00 31.30 C
ATOM 7534 CG PRO A 268  —=R0O.077 352961 287765 1.00 31.63 C
ATOM 755 CD PRO A 268  —=RO.177 54.180 27.875 1.00 2741 C
ATOM 756 N SER A 268  =77.965 56.117 31.552 1.00 25773 N
ATOM 757 CA SER A 269 =76.825 356875 32.071 1.00 26.29 C
ATOM 758 C SER A 269  =T76.777 38364  31.676 1.00 2688 C
ATOM 759 0O SER A 269 =75985 59116 32.270 1.00 22.24 O
ATOM 760 CB SER A 269  =75481 56.213 31.806 1.00 27.32C
ATOM 761 OG SER A 269  =75460 54962 32435 1.00 38.88 O
ATOM 762 N PHE A 270  =77598 58807 30.708  1.00 2522 N
ATOM 763 CA PHE A 270  =77.627 60.232 30358 1.00 23.82 C
ATOM 764 C PHE A 270  =77.924 61.093 31588 1.00 23.99 C
ATOM 765 O PHE A 270  =77.283 62.106 31.804 1.00 25.71 O
ATOM 766 CB PHE A 270 =TR.728 60481 29313 1.00 22,96 C
ATOM 767 CG PHE A 270 =T78R826 61.896 28883 1.00 23.60 C
ATOM 768 CD1 PHE A 270 =T77966 62.384 27.883 1.00 22,776 C
ATOM 769 CD2 PHE A 270 =79.7740 62.747 29436 1.00 22.64 C
ATOM 770 CE1 PHE A 270  =T7R.058 63.692 27451 1.00 20.70 C
TABLE 23
ATOM 771 CE2 PHE A 270  =79.819 64.070 29,014 1.00 2258 C
ATOM 172 CZ PHE A 270  =T78955 64.542 28.023 1.00 20.60 C
ATOM 773 N SER A 271 =78915 060,709 32.370 1.00 24,16 N
ATOM 774 CA SER A 271 =79327 61473 33554 1.00 2556 C
ATOM 775 C SER A 271 =78318 061.460 34729 1.00 2523 C
ATOM 776 O SER A 271  =78500 62.205 35,657 1.00 2947 O
ATOM 777 CB SER A 271 =R80.715 61.092 34,035 1.00 2881 C
ATOM 778 OG SER A 271 =81.690 61.513 33.082 1.00 30.33 O
ATOM 779 N SER A 272 =T1.281 60.663 34.638 1.00 26.56 N
ATOM 780 CA SER A 272 =76.201 060569 35.617 1.00 30.69 C
ATOM 781 C SER A 272 =75068 061522 35254 1.00 2988 C
ATOM 782 0O SER A 272 =74.169 o61.744 36.060 1.00 24.66 O
ATOM 783 CB SER A 272 =75.664 59122 35651 1.00 28777 C
ATOM 784 OG  SER A 272 74755 38874 34546 1.00 36.04 O
ATOM 785 N LEU A 273 =75.079 62.028 34.020 1.00 25771 N
ATOM 786 CA LEU A 273 =74.093 63.022 33.600 1.00 23.88 C
ATOM TR7 C LEU A 273 =74.290 64287 34410 1.00 2251 C
ATOM 788 0O LEU A 273 =75405 64.625 34845 1.00 21.40 O
ATOM 789 CB LEU A 273 =74.228 63396 32106 1.00 23.37 C
ATOM 790 CG  LEU A 273 =73929 62.206 31.217 1.00 2294 C

US 12,268,672 B2
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ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM

ATOM

ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM

ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM

791
792
793
794
795
796
797
798
799
800
801
802
803
804

805

806
8O/
BOX

o0 0
— O
O

QO 00 00 00 00 0 00 00

R I S N VR N T P

0 o0
e
-

821
822
823
824
825
326
827
82¥
829
830
831
832
833
834
835
836
837
838
839
840

841
842
843
844
845
84X
847
84X
849
850
851
852
853
854
855
856
857
858
859

CD1
CD?2

CA

OO O

B
CG
CD1
CD?2
CE1
CE2
CZ

CA

SRoRe

B
CG
CD1
CD?2

CA

SRORe

B
CG
ND?2
OD1

CA

SReRe

B
CG
ODI1
OD2

CA

SRCR®

B
CG
CD
NE2
OE1

CA

o O

CB
CGl
CG2

CA

SRoRe

B
CG2
0Gl1

CA

SReRe

B
CG
CD1
CD2

LEU
LEU
PHE
PHE
PHE
PHE
PHE
PHE
PHE
PHE
PHE
PHE
PHE
LEU

LEU

LEU
LEU
LEU
LEU
LEU
LEU
ASN
ASN
ASN
ASN
ASN
ASN
ASN
ASN
ASP

ASP

ASP

ASP

ASP

ASP

ASP

ASP

GLN
GLN
GLN
GLN
GLN
GLN
GLN
GLN
GLN
VAL
VAL
VAL
VAL

VAL
VAL
VAL
THR
THR
THR
THR
THR
THR
THR
LEU
LEU
LEU
LEU
LEU
LEU
LEU
LEU
LEU
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TABLE 23-continued
A 273 =74.238 62.437
A 273 =72517 ©61.683
A 274  =73.230 65.066
A 274  -73401 66466
A 274  =74.501 67.196
A 274 =74.594 67.075
A 274 =72.116 67.275
A 274  =70909 66.724
A 274  =71.003 66.250
A 274  —-69.647 066.782
A 274 69867 065.841
A 274 -68.517 66.364
A 274  —-68.628 65.903
A 275 =75243 68.047
A 275 =76.327 068,756
TABLE 24
A 275 =75856 69.660
A 275 =76477 69.695
A 275 =T1172  69.489
A 275 =TR.586 69.904
A 275 =79414 68.750
A 275 =79.2006 70471
A 276  =74.689 70.294
A 276  =74.067 71.089
A 276 =73.7762 T70.286
A 276  =73963 7T0.787
A 276 =72.766 71.760
A 276 =73.011 72.964
A 276 =73911 73875
A 276  =72.363 73.081
A 277 =73.259 69.054
A 277 =73.019 68.141
A 277 =74.276 67.709
A 277 =74.296 67.68%
A 277 =T72.188 66.961
A 277 =70.7706 67.34%
A 277 =70.264 68.503
A 277 =70.002 66.507
A 278 =75324 067.384
A 278 =76.596 67.085
A 278  =77.060 68.214
A 278 =77434 67.979
A 278 =T77.673 606.714
A 278 =T71.374 65.494
A 278 =T78435 65.308%
A 278  =T7.985 65.071
A 278 =79.634 65.443
A 279  =T76.987 69.42%
A 279  =77.348 70.619
A 279  =76.511 770.805
A 279 =77.046 T71.051
TABLE 25
A 279 -77.356 71.878
A 279 -77.634 73.150
A 279 -78.428 71.737
A 280 -75.205 70.633
A 280 -74315 70.757
A 280 -74.589 69.754
A 280 -74563 70.104
A 280 =72.876 70.622
A 280  =71.895 70.624
A 280 =72.570 T71.725
A 281 -74.792 68471
A 281  =75.085 67.455
A 281 -76.391 067.796
A 281 -76.447 67.645
A 281  =75.147 66.097
A 281  =73.837 65487
A 281 -74.183 64.215
A 281  =T72.877  65.208
A 282 =77426 068.223

29.793
31.326
34.492
34.990
34.207
32.968
34.821
35.528
36.845
34914
37.534
35.5%6
36.899
34 882

34217

33.071
31.995
35.259
34.953
34.373
36.233
33.268
32.242
31.001
29.858
32.71%
33.626
33.229
34.682
31.202
30.106
29.404
28.161
30.534
30.737
30.342
31.325
30.166
29.544
28.641
27.465
30.560
31.445
32.519
33.764
32.254
29.165
28.3%89
27.117
26.020

29.268
28.422
30.305
27.252
26.122
25.006
23.817
26.620
25.503
27.464
25.406
24.473
23.680
22.430
25.178
25.736
26.498
24.559
24.3770

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

1.00
3.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
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22,67 C
24.37 C
22.37 N
25.17 C
27.10 C
21.50 O
2549 C
25.96 C
2771 C
2044 C
2991 C
27.25 C
27.19 C
2279 N

2942 C

25.86 C
23.37 O
29.04 C
35.87 C
36.71 C
38.69 C
2058 N
25.96 C
25.09 C
21.28 O
33.65 C
41.49 C
45.31 N
56.87 O
24.56 N
22.03 C
22.69 C
22.50 O
23.66 C
20.98 C
25.55 O

28.60 O1-

21.69 N
2292 C
20.19 C
18.26 O
25.99 C
20.28 C
29.01 C
2855 N
23.66 O
19.32 N
21.18 C
21.38 C
18.26 O

2227 C
23.34 C
23.49 C
2048 N
20.50 C
20.85 C
18.46 O
2281 C
22.64 C
24.03 O
21.37 N
21.63 C
20.72 C
20.46 O
21.96 C
20.61 C
23.72 C
21.50 C
18.08 N
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ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM

ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM

ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM

ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM

860
861
862
863
864
865
866

867
86K
86Y
870
871
872
873
874
875

876
877
878
879
880
881
82
883
8&4
8RS
8RO
8/
BEE
8&Y
890
891
892
893
894
895
896
RO/
BOX
899
900
901
902
903
904
905
906
907
908
909
910

NMOOAD AND ND ND ND NDND

O 00 =1 O L I o b

OND ND
O S
—_

922
923
924
925
926
927
928

CA

SReoRe

B
CG
CD1
CD?2

CA

O O O

B
CG
CD
CE
NZ

CA

SReRe

B
CG
CD1
CD2
CEl
CE2
CZ
OH

CA

Z OO

SRORe

B
CGl
CG2

CA

SRoRe

B
CG
CD2
NDI1
CEl
NE2

CA

SReRe

B
CG
CD
OE1
OE?2

CA

OO

B

CA

SROR®

B
CGl

LEU
LEU
LEU
LEU
LEU
LEU
LEU

LYS
LYS
LYS
LYS
LYS
LYS
LYS
LYS
LYS

TYR
TYR
TYR
TYR
TYR
TYR
TYR
TYR
TYR
TYR
TYR
TYR
GLY
GLY
GLY
GLY
VAL
VAL
VAL
VAL
VAL
VAL
VAL
HIS

HIS

HIS

HIS

HIS

HIS

HIS

HIS

HIS

HIS

GLU
GLU

GLU
GLU
GLU
GLU
GLU
GLU
GLU
ALA
ALA
ALA
ALA
ALA
ILE
ILE
ILE
ILE
ILE
ILE
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68.515
09.787
69.790
68.691
67.338
67.520
00.618

70.824
72.001
71.757
72.293
73.034
74.328
75.038
76.271
77.395

70.879
70.637
69.437
69.230
70.442
71.712
72.598
72.012
73.808
73.216
74.121
75.327
68.654
67.439
67.503
60.715
68.418
08.322
08.575
67.872
09.157
68.623
70.657
69.500
09.758
08.646
08.397
71.111
72.268
72.806
72.818
73.741
73.796
68.015
60.873

05.813
05.249
60.343
67.172
60.727
65.594
67.480
05.549
64.581
05.009
64.168
64.365
66.297
60.799
66.595
60.166
08.303
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TABLE 25-continued
282 =T7R8.655
282 =78.453
282 =78.831
282 =79.800
282 =80.209
282  —=R80.939
282 -R1.114
282 =77.843
283 =77.566
283 -T76.886
283 -77.382
283 -76.740
283  -76.298
283 =75.236
283 -74.649
283 -75.623
TABLE 26
284 —75.844
284 =75.096
284 -75.639
284 -775.240
284 -73.592
284 —-72.908
284 72463
284 -72.642
284 -71.833
284  =72.053
284  -71.641
284 -71.035
285 =-76.510
235 =T7.076
285 =T7R475
285 —T7R8.808
286 =79.297
286 —R0.749
286 —=R80.991
286 —R81.785
286 —-81.697
286 —-R1.732
286 —-R1.293
297 -R80.291
287 —=R80.506
287 —=80.044
287 -60.619
287  =T79.898
287  —=R0.740
287  =81.795
287  —R0.665
287 —81.623
287  —=R82.317
288 =78.940
288 78441
TABLE 27
288 -79.506
288 —79.880
288 -77.122
288 -75.91%
088 —74.594
088  —74.492
288  =73.580
239 -R0.014
289  —-&1.140
289 -R2401
289 —-R83.072
289  —-R81.503
290 -=R82.716
290 -83.903
290 —-R83.793
290 —-R84.753
290 -R84.144
290 —-84.720

68.450

23.698
22.777
21.563
24.694
25.257
26.547
24.2775

23.333
22.544
21.148
20.120
23.368
22.662
23.529
22.868
22.874

21.103
19.874
19.089
17.975
20.141
20518
19.529
21.845
19.892
22.224
21.249
21.6778
19.711
19.141
18.543
17.624
19.041
18.712
17.196
16.624
19.613
21.006
19.617
16.577
15.130
14.217
13.169
14.729
35.161
14.543
16.439
16.555
15.418
14.607
13.908

13.935
12.900
14.515
14.195
14.884
15.409
14.835
15.113
15.253
14.515
13.901
16.699
14.549
13.850
12.341
11.713
14.15%
15.567

1.00
1.00
1.00
1.00
1.00
1.00
1.00

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
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19.48 C
22.33 C
22.17 O
2045 C
20.38 C
20.70 C
20.57 C

22.22 N
23.13 C
23.10 C
20.83 O
26.13 C
34.37 C
37.83 C
36.06 C

37.04 N1+

21.05 N
25.09 C
25.96 C
2741 O
2851 C
26.70 C
29.90 C
2897 C
31.05 C
30.46 C
31.92 C
34.89 O
21.57 N
23.64 C
22.01 C
19.61 O
20.76 N
20.62 C
21.05 C
21.59 O
18.67 C
19.98 C
17.89 C
22.17 N
2228 C
2253 C
21.99 O
21.60 C
24.8%8 C
27.99 C
2488 N
29.36 C
2846 N
2471 N
2259 C

2249 C
21.29 O
21.63 C
2438 C
27.68 C
28.03 O

28.04 Ol-

18.55 N
19.95 C
22.31 C
21.85 O
22.63 C
2091 N
20.12 C
2256 C
21.26 O
23.07 C
2275 C
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ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM

ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM

ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM

ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM

929 CG2
930 CDI1
931 N
932 CA
933
934
935 CB
936 CGQ
937 CDI1
938 CD?2
939 CEl
940 CE2
941 CZ
942 N
943 CA
944
945

SROR®

o O

946 CB
947 N
948 CA
949
950
951 CB
952 CG
953 8D
954 CE
955 N
956 CA
957
958
959 CB
900 CG
961 CDI1
962 CD?2
963 N
9064 CA
965
966
9067 CB
968 N
909 CA
970
971
972 CB
973 0OG
974 N
975 CA
976
V77
978 CB
979 (CGl
980 CG2

OO

SRCR®

PROR® O 0O

o O

981 CDI1
982 N
983 CA
984 C
985 O
986 CB
987 (CGl
988 (G2
989 N
990 CA
991 C
992 C
993 CB
994 CG
995 NDZ2
996 ODI1
997 N

ILE

ILE

PHE
PHE
PHE
PHE
PHE
PHE

PHE
PHE
PHE
PHE
PHE
ALA
ALA
ALA
ALA

ALA
MET
MET
MET
MET
MET
MET
MET
MET
LEU
LEU
LEU
LEU
LEU
LEU
LEU
LEU
ALA
ALA
ALA
ALA
ALA
SER
SER
SER
SER
SER
SER
ILE
ILE
ILE
ILE
ILE
ILE
ILE

ILE

VAL
VAL
VAL
VAL
VAL
VAL
VAL
ASN
ASN
ASN
ASN
ASN
ASN
ASN
ASN
LYS
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08.982
09.858
60.860
00.682
05.224
64.929
67.512
69.000

69.607
69.769
70.956
71.108
71.712
64.330
02.888
62.460
61.686

62.094
62.908
62.557
63.172
62.627
62.933
62.100
62.458
64.039
64.260
64.967
64.080
64.124
00.218
60.971
67.474
08.169
63.278
62.292
01.393
61.081
01.508
61.049
00.182
60.770
60.024
60.027
59.322
62.108
62.765
63.374
64.037
03.816
64.901
63.111

66.192
03.124
63.778
62.746
01.595
64.445
64.899
65.673
63.139
62.397
63.426
64.637
61.502
62.274
61.639
063.451
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TABLE 27-continued

290 -85.131
290 -R84.627
291 —-82.633
291 —-82.505
291 -R82.431
291 —-82.874
291 -&1.349
291 —-R81.517
291 —-R82.728
291 -R80.426
291 —-82.851
291  —R0.540
291 -R1.754
292 =81.923
292 -R2.073
292  —83.565
292 —83.983

TABLE 28
292 =R1.279
293 —-84.325
293 —=R85.750
293 —-R86.592
293 -R7.622
293  —-RX6.368
293 =83.779
293 —R86.557
293 -R83.874
294  -R6.115
294 —R6.838
294  -R7.003
294 —RR.034
294  —-86.092
294  —-86.629
294 —8R.020
294 85,712
295  —85.988
295 —RX6.087
295 -R87.312
295 =R7.972
295  —-84.809
296 -37.714
296 —RBR.8R1
296 -90.151
296 -91.048
296 —-R89.223
296 —R2R.188
297  =90.2%84
297 -91.469
297 -91.314
297 =92.266
297 =92.065
297 =-91.076
297 —=92.558

TABLE

297  =-91.709
298 -90,172
298  =R9.777
298 —89.801
298 —=89.520
298 —R8R.376
298 —=R7.790
298 —8%.460
299  -90.243
299  -—RY.R91
299  —-R89.312
299  -R89.147
299  -91.055
299 92219
299  -93.344
299 -92.104
300 —-X¥R.958

63.016

13.167
16.117
11.747
10.294

9.817

8.718

9.763
10.004

9.857
10.341
10.090
10.543
10.424
10.670
10.509
10.571

9.739

11.5%85
11.589
11.677
10.5770
10.245
13.026
14.155
15.764
16.016
9.968
8.906
7.686
7.003
8.473
7.267
7.553
0.990
7.416
0.327
0.393
5.359
0.189
7.604
7.766
7.067
0.801
9.261
9.952
7.019
0.505
5.113
4.655
7.482
7.838
8.714

8.340
4.451
3.216
2.100
2.346
3.346
2.023
4.229
0.906
—-0.304
—-1.29%
—-0.931
—-0.793
-1.323
-1.365
—-1.703
-2.534

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.09
1.09
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
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23.95 C
24.42 C
20.57 N
24.21 C
25.75 C
26.46 O
25.80 C
25.84 C

26.62 C
27.31 C
28.64 C
27.00 C
20.04 C
23.64 N
24.86 C
2043 C
28.30 O

2478 C
2492 N
27.27 C
2044 C
23.73 O
26.34 C
31.69 C
35.94 8
29.17 C
2539 N
27.32 C
2745 C
25.25 0O
28.19 C
31.75 C
35.67 C
33.60 C
2531 N
2844 C
25.92 C
24.71 O
29.31 C
2575 N
24.04 C
2495 C
20.54 O
2471 C
24.58 O
25.84 N
20652 C
20.15 C
26.39 O
24.20 C
27.94 C
2571 C

29.46 C
24.11 N
27.33 C
29.01 C
28.72 O
29.27 C
33.75 C
2897 C
2892 N
30.58 C
3251 C
28.01 O
31.13 C
28.40 C
2996 N
34.32 O
3047 N
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TABLE 29-continued

ATOM 998 CA LYS A 300 —-8X.235 63969 -3401 1.00 29.89 C

ATOM 999 C LYS A 300 -89.132 065.188 -3.780 1.00 27.63 C

ATOM 1000 O LYS A 300 =8R.667 066.223 -4.250 1.00 29,06 O

ATOM 1001 CB LYS A 300 =R7.687 063.285 -4.659 1.00 33559 C

ATOM 1002 CG  LYS A 300 =8R.750 62.747 =5570 1.00 38.65 C

ATOM 1003 CD LYS A 300 -=-R8X.136 61929 -6.702 1.00 47773 C

ATOM 1004 CE LYS A 300 -=-R89.131 060.885 -7.220 1.00 49.64 C

ATOM 1005 NZ LYS A 300 -=-90.300 61.555 -7.835 1.00 52.34 N1+
ATOM 1006 N ASP A 301 -90426 65.020 -=-3.614 1.00 26.61 N

ATOM 1007 CA  ASP A 301 -91418 066.023 -4.043 1.00 29.63 C

ATOM 1008 C ASP A 301 -91.893 66959 -2921 1.00 26.96 C

ATOM 1009 O ASP A 301 -=-92.591 67.908 -=-3.200 1.00 26.32 O

ATOM 1010 CB ASP A 301 -=-92.607 635278 -=-4599 1.00 33.60 C

ATOM 1011 CG  ASP A 301 -92.250 64519 -5914 1.00 40.31 C

ATOM 1012 OD1 ASP A 301 -91.302 64917 -6.630 1.00 43.22 O

ATOM 1013 OD2 ASP A 301 -92.898 63.500 -6.195 1.00 44.23 Ol-
ATOM 1014 N GLY A 302 -=-91.551 66.693 -1.650 1.00 2744 N

ATOM 1015 CA GLY A 302 -92.019 067.536 -0.541 1.00 25.67 C

TABLE 30
ATOM 1016 C GLY A 302 —92.089  66.826 0.805 1.00 2648 C
ATOM 1017 O GLY A 302 -91.515 65.719 0977 1.00 2494 O
ATOM 1018 N LEU A 303 -92.810 67417 1.739  1.00 25281 N
ATOM 1019 CA LEU A 303 —02.871 66.824 3.099 1.00 2872 C
ATOM 1020 C LEU A 303 -94.223 66.934 3.779  1.00 2552 C
ATOM 1021 O LEU A 303 -94.978  67.846 3489 1.00 26.54 O
ATOM 1022 CB LEU A 303 —91.809  67.489 4,000 1.00 33.05 C
ATOM 1023 CG LEU A 303 -92.083 68.931 4,503 1.00 37.71 C
ATOM 1024 CD1 LEU A 303 -91.452 69.106 5871 1.00 4652 C
ATOM 1025 CD2 LEU A 303 -91.519 69.933 3526 1.00 4R.79 C
ATOM 1026 N LEU A 304 =94 522 65987 4.659 1.00 25.67 N
ATOM 1027 CA LEU A 304 —95.691  65.98> 5,501 1.00 26.69 C
ATOM 1028 C LEU A 304 —95.648 67.075 6.544 1.00 27.32 C
ATOM 1029 O LEU A 304 =94 589  67.349 7.110  1.00 28.79 O
ATOM 1030 CB LEU A 304 —95.835 64.672 6.232 1.00 27.60 C
ATOM 1031 CG LEU A 304 —96.280  63.556 5,390 1.00 30.36 C
ATOM 1032 CD1 LEU A 304 -96.254 62.264 6.221 1.00 32,11 C
ATOM 1033 CD2 LEU A 304 —97.653 63.833 4726 1.00 31.15C
ATOM 1034 N VAL A 305 -96.7890  67.715 6.735 1.00 2758 N
ATOM 1035 CA VAL A 305 —96.998 6%8.713 7785  1.00 2903 C
ATOM 1036 C VAL A 305 —9R8.285 68.401 8501 1.00 30.86 C
ATOM 1037 O VAL A 305 —-99.098 67.531 8.047 1.00 29.76 O
ATOM 1038 CB VAL A 305 -97.000  70.180 7.242 1.00 3339 C
ATOM 1039 CG1 VAL A 305 -95.640 70.512 6.669 1.00 32.65 C
ATOM 1040 CG2 VAL A 305 —98.081  70.395 6.179 1.00 34,76 C
ATOM 1041 N ALA A 306 —98.447  69.080 9.645 1.00 3451 N
ATOM 1042 CA  ALA A 306 —99.693 69.059 10454 1.00 3954 C
ATOM 1043 C ALA A 306 -100.179 67.667 10.754 1.00 37.23 C
ATOM 1044 O ALA A 306 -101.317 67.311 10429 1.00 37.16 O
ATOM 1045 CB ALA A 306 -100.814 69.886 9,795 1.00 41.57 C
ATOM 1046 N ASN A 307 —99.257 66.893 11.335 1.00 388X N
ATOM 1047 CA  ASN A 307 99435 65496 11.687 1.00 36.18 C
ATOM 1048 C ASN A 307 99849 64.610 10.518 1.00 3854 C
ATOM 1049 O ASN A 307  -100.667 63.732 10.677 1.00 4399 O
ATOM 1050 CB ASN A 307  -=100.383 65.376 12900 1.00 4483 C
TABLE 31

ATOM 1051 CG  ASN A 307  -100.159 64.078 13.703 1.00 4649 C
ATOM 1052 ND2 ASN A 307  -101.237 63.360 13959 1.00 4874 N
ATOM 1053 OD1 ASN A 307 -99.023 63.722 14.068 1.00 5510 O
ATOM 1054 N GLY A 308 -99.262 64.829 9336 1.00 3563 N
ATOM 1055 CA GLY A 308 —99.594  64.057 8.150 1.00 36.15 C
ATOM 1056 C GLY A 308 —-100.887 64.454 7450 1.00 3526 C
ATOM 1057 O GLY A 308  —-101.201 63.863 6.439 1.00 38.21 O
ATOM 1058 N SER A 309  —-101.585 65493 7.931 1.00 4095 N
ATOM 1059 CA SER A 309 -102.782  66.010 7.249 1.00 40.17 C
ATOM 1060 C SER A 309 -102.482 66.930 6.082 1.00 39.05 C
ATOM 1061 O SER A 309  -103.366 67.111 5266 1.00 35550
ATOM 1062 CB SER A 309  -103.725 66.731 8.224 1.00 41.20 C
ATOM 1063 OG SER A 309  -103.202 67.970 8.672 1.00 4095 O
ATOM 1064 N GLY A 310 -101.256 67.488 5987 1.00 3581 N
ATOM 1065 CA GLY A 310 -100.831 68.262 4794 1.00 34,10 C
ATOM 1066 C GLY A 310 —99.499  67.840 4,189 1.00 34.17 C
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TABLE 31-continued
ATOM 1067 O GLY A 310 —08.680  67.191 4.847 1.00 2987 O
ATOM 1068 N PHE A 311 —99.308  68.195 2926 1.00 2708 N
ATOM 1069 CA PHE A 311 -98.099  67.932 2.202  1.00 26.72 C
ATOM 1070 C PHE A 311 -97.691 69.220 1.554 1.00 27.50 C
ATOM 1071 O PHE A 311 -98.437  69.744 0.699 1.00 27.00 O
ATOM 1072 CB PHE A 311 —0OR.338  66.847 1.152 1.00 2530 C
ATOM 1073 CG PHE A 311 -97.123  66.411 0434 1.00 2591 C
ATOM 1074 CD1 PHE A 311 -96.312  65.407 0938 1.00 2546 C
ATOM 1075 CD2 PHE A 311 -96.774 66998 -0.776 1.00 2841 C
ATOM 1076 CE1 PHE A 311 -95.201 64.9%85 0.270 1.00 2530 C
ATOM 1077 CE2 PHE A 311 —05.636 66.584 -1448 1.00 2901 C
ATOM 1078 CZ PHE A 311 =94 880  65.5535 -0.956 1.00 2516 C
ATOM 1079 N VAL A 312 -96.503  69.719 1.889  1.00 2515 N
ATOM 1080 CA VAL A 312 -95.995 70918 1.233 1.00 28.02 C
ATOM 1081 C VAL A 312 -95.008  70.530 0.156 1.00 26.25 C
ATOM 1082 O VAL A 312 -94.114  69.693 0415 1.00 23.84 O
ATOM 1083 CB VAL A 312 -95.369  71.910 2.194 1.00 28.36 C
ATOM 1084 CG1 VAL A 312 -94.076  71.395 2.725 1.00 36.63 C
ATOM 1085 CG2 VAL A 312 -95.097  73.226 1.466 1.00 2830 C
TABLE 32
ATOM 1086 N THR A 313 -95.158 71.105 -1.060 1.00 2588 N
ATOM 1087 CA THR A 313 -94.270 70,720 =2.188 1.00 23.69 C
ATOM 1088 C THR A 313 -92900 71349 -2.054 1.00 24.56 C
ATOM 1089 O THR A 313 -92.736 72543 -1.657 1.00 22,77 O
ATOM 1090 CB THR A 313 -94.R863 71.029 =-3.616 1.00 2489 C
ATOM 1091 CG2 THR A 313 -96.202 70500 =3.730 1.00 2858 C
ATOM 1092 OG1 THR A 313 -=-94983 72422 -=3.797 1.00 25,050
ATOM 1093 N ARG A 314 -91.913 70551 -=-2414 1.00 2693 N
ATOM 1094 CA ARG A 314 -90.532 71.028 -=2.567 1.00 2640 C
ATOM 1095 C ARG A 314 -90474 772222 -3.518 1.00 27.49 C
ATOM 1096 O ARG A 314 -=R9.771 73.198 -=-3.257 1.00 24.83 O
ATOM 1097 CB ARG A 314 -R9.646 69922 -3.123 1.00 3047 C
ATOM 1098 CG ARG A 314 -R8RX.165 70.234 -3.051 1.00 31.22 C
ATOM 1099 CD ARG A 314 87436 068980 -3.396 1.00 3257 C
ATOM 1100 NE ARG A 314 -86.003 069.098 -3.282 1.00 31.11 N
ATOM 1101 CZ ARG A 314 -=83.178 68.093 -3478 1.00 30.25 C
ATOM 1102 NH1 ARG A 314 -85.660 66901 -3.813 1.00 29.81 HIl+
ATOM 1103 NH2 ARG A 314 -R83.874 68.270 -=-3.351 1.00 3289 N
ATOM 1104 N GLU A 315 -=-91.250 72177 -4.611 1.00 26.96 N
ATOM 1105 CA GLU A 315 -=-91.214 73.294 -5.527 1.00 27.20C
ATOM 1106 C GLU A 315 -91.684 74.602 -4864 1.00 24.24 C
ATOM 1107 O GLU A 315 -=-91.045 75.647 -=5.012 1.00 2817 O
ATOM 1108 CB GLU A 315 -92.019 72995 -6.825 1.00 32,10 C
ATOM 109 CG GLU A 315 -91911 74.121 -7.834 1.00 34.65 C
ATOM 110 CD GLU A 315 -92958 74111 -8.954 1.00 4498 C
ATOM 111 OE1 GLU A 315 -=-93.171 75216 -=-9516 1.00 48.23 O
ATOM 112 OE2 GLU A 315 -=-93.544 73060 -9.286 1.00 41.82 Ol-
ATOM 113 N PHE A 316 -92.804 74560 -4.172 1.00 2694 N
ATOM 114 CA PHE A 316 -=-93.266 75,690 -=-3.366 1.00 2564 C
ATOM 115 C PHE A 316 -92.219 76.239 -=-2.352 1.00 26.19 C
ATOM 116 O PHE A 316 -=-92.005 77437 -=2.251 1.00 27.22 O
ATOM 117 CB PHE A 316 -94593 75376 -=2.676 1.00 2572 C
ATOM 118 CG PHE A 316 -=-95077 76494 —-1.828 1.00 2823 C
ATOM 1119 CD1 PHE A 316 -95518 77.713 -=-2.414 1.00 30.04 C
ATOM 1120 CD2 PHE A 316 -94947 76422 -0438 1.00 2846 C
TABLE 33
ATOM 1121 CE1 PHE A 316 -95902 78776 —-1.589 1.00 29.08 C
ATOM 1122 CE2 PHE A 316 -95325 77487 0.369 1.00 2930 C
ATOM 1123 CZ PHE A 316 -93.841 78.626 -0.187 1.00 27.55 C
ATOM 1124 N LEU A 317 =-91.552 75372 -1.637 1.00 27.97 N
ATOM 1125 CA LEU A 317 -=-90489 75800 -0.745> 1.00 29.76 C
ATOM 1126 C LEU A 317 -=-89.236 76473 -1.468 1.00 3256 C
ATOM 1127 O LEU A 317 -=-8R.729 77484 -0955 1.00 33.64 O
ATOM 1128 CB LEU A 317 -=-90.064 74.591 0.099 1.00 2957 C
ATOM 1129 CG  LEU A 317 =-91.143 74.037 1.025 1.00 26.60 C
ATOM 1130 CD1 LEU A 317 -=-90.628 72.854 1.787 1.00 30.32 C
ATOM 1131 CD2 LEU A 317 -=-91.571 75.132 1.973 1.00 27.32 C
ATOM 1132 N ARG A 318 —RXH344 75996 -=-2.675 1.00 2899 N
ATOM 1133 CA ARG A 318  —=R7.932 76.668 -3.554 1.00 30.66 C
ATOM 1134 C ARG A 318  —=88.374 777986 -4.118 1.00 2976 C
ATOM 1135 O ARG A 318 —=R7.533 T8O -4.669 1.00 30.33 O
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75.803
74.518
73.537
72.509
71.482
71.382
70.586
78.298
79.598
80.688%
81.861

79.499
79.518
80.328
81.357
82.315
82.007
80.670
79.747
79.051

80.461
83.476
84.319
83.746
82.870
83.786
86.221
87.703
88.029
88.291
88.337
88.523
84.234
83.546
83.029
81.840
84.407
83.647
84.451
84.138
82.672
83.874
83.257
81.977
80.981
84.357
85.566
85.171
81.983
80.904
79.687
78.564
81.433
82.614
82.456

83.894
83.580
84.989
84.851
79.909
78.776
78.107
76.867
79.241
80.397
78.895
78.332
77.525
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TABLE 33-continued
318 —R7.548
318  —¥6.840
318 —-86.870
318  —¥5.870
318 —83.633
318 -R6.274
318 —-%4.718
319 -R9.666
319 -90.189
319 -90.018
319 -90.237
319 -91.680
319 -92.537
320 -=89.613
320 -=-89.473
320 —-R8X.331
320 =R7.407
320 -X¥9.318
320 -90.498
320 =-90.253
TABLE 34
320 -91.841
321  —-R8R.279
321 -R¥7.131
321 —-83.852
321 —-R¥5.886
321 -87.406
321 87454
321 —-R7.847
321 -R8X.101
321 -R7.164
321 85875
321 -R87.544
322 84,735
322 -83.456
322 =-82.946
322 82535
322 -=82.370
322 -¥1.089
322 —R0.150
322 -T78.682
322 =78.390
323 -R82.946
323 —-R¥2.337
323  —-R83.086
323 82445
323 -82.349
323 82934
323 -=R83.571
324 -84.414
324 —-%5.269
324 -R85.244
324 84997
324 —-¥86.662
324 —-R86.655
324 —-R86.329
TABLE 35
324 -R6.891
324 -R6.2%81
324 —-¥6.842
324 —-R86.533
325 —=R85.375
325 -=85.151
325  —-R83.806
325 -=R83.716
325 —-R85.293
325 84467
326 —R82.760
326 -R81.391
326 -81.186
326 —-R80.344

76.645

—-4.7%87
—-4.44%
-5.594
-5.351
-6.161
-7.316
-5.839
-4.063
—-4.540
-3.467
-3.717

-4.893
-3.712
-2.269
-1.199
-1.462
-2.194
0.157
0.4%89
1.816

0.517
—-0.850
-1.126
-0.512

0.3%82
-0.857

0.560

0.600

1.988

2.905

2.587

4.159
—-1.037
—-1.055

0.220

0.293
-1.742
-2.117
-3.041
—-2.786
-2.909

1.268

2.431

2.862

3.250

3.4%87

2.809

1.530

2.741

3.255

2.309

2.749

3.524

4.459

5.789

3.9%85
0.632
4.789
0.129
1.006
0.054
0.2°70
0.251
—-1.39%
—-1.605
0.526
0.648
1.920
1.993
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31.20 C
32.86 C
38.04 C
40.73 N
43.75 C

50.04 N1+

39.06 N
30.15 N
29.62 C
31.07 C
31.84 O

30.60 C
33.57 O
30.91 N
30.30 C
30.25 C
30.75 O
32.70 C
33.74 C
37.75 C

35.95 C
3472 N
39.89 C
38.94 C
38.76 O
44.97 C
51.89 C
52.73 C
61.32 N
5838 C

55.74 N1+

63.74 N
37.36 N
43.64 C
44.96 C
49.36 O
47.65 C
54.93 C
57.30 C
62.36 C

063.93 N1+

39.25 N
35.75 C
33.66 C
36.45 O
41.07 C
41.49 C
39.84 C
30.84 N
32.81 C
34.96 C
31.26 O
29.38 C
28.03 C
31.40 C

2791 C
29.78 C
31.67 C
30.12 C
3491 N
35.71 C
34.34 C
35.46 O
38.23 C
3878 O
33.95 N
35.71 C
35.75 C
34.49 O
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79.424
80.010
79.447
81.070
77.853
77.140
75.797
74.827
78.098
77.726
78.139
78.705

75.727
74.559
73.450
72.263
74.998
75.730
73.801
76.463
73.839

72.864
71.824
70.666
73.634
72.864
71.816
71.843
70.877
72.235
71.258
70.148
69.015
72.094
73.467
73.610
70.427
69.397
08.348
67.148
70.018
70.639
71.811
72.559
73.798
08.773
67.815
66.992
05.789
08.472
68.791
67.835
70.046
08.118
70.346
09.380

67.614
60.836
05.765
64.638
67.708
08.234
09.720
70.330
70.307
60.128
05.172
64.069
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TABLE 35-continued
326 —-X80.310
326 -R0.116
326 -80.609
326 =79457
327 =-81.917
327 —R1.743
327 —-82.533
327 —-R82.168
327 —-R82.098
327 —¥1.299
327 —83.599
327 -¥81.490
328 —R83.563
328 —84.440
328 —R3.884
328 —-83.926
328 —R¥5.867
328 —R86.567
328 —=R86.707
328 —R7.856
329  -R3427
TABLE
329 -R83.094
329  -=R82.006
329 -R2.1%4
329 -R2.723
329  =R82.535
329  —%3.600
329 84,786
329  —-R83.227
330 -R80.935
330 -79.948
330 -%0.460
330 -79.872
330 -T7R.885
330 -=-79.112
330 -X0.489
331 -—-R81.563
331 -R82.286
331 -R82.899
331 -¥2.809
331 -%3.107
331 -R82.384
331 -R1.524
331 —-R0.955
331 -R0.286
332 =83.556
332 -R84.119
332 -83.042
332 —-%83.220
332 —-84.907
332 -¥6.319
332 -R7.327
332 —-R86.658
332 -¥%.642
332 —-R7.983
332 —-28%.960
TABLE
333 =81.955
333  -X0.906
333 —-RX0.378
333 -R80.221
333 -79.752
333 -79.906
333 -79.504
333 -R0.004
333 -7R.715
334 -R0.123
334 -79.680
334  -R80.680
334 -R0.331

62.864

0.589
—-0.839
-1.847
-0.922

2.963

4.207

4.186

4.850

5.354

6.594

5.825

7.707

3.353
3.260
2.333
2.708
2.817
4.005
2.353
3.628%
1.150

0.076
0.4%86
0.254
—-1.209
-2.526
-2.877
-2.476
-3.5%4
1.179
1.598
2.536
2.537
2.28%1
2.81%
1.406
3.245
4.125
3.297
3.658
5.128
0.299
5.891
7.090
0.676
2.195
1.261
0.631
0.494
0.116
0.452
0.2°74
0.919
0.619
1.209
1.073

0.17%8
-0.496
0.474
0.098
-1.015
—-2.451
—-2.061
—-3.64%
—-1.857
1.728
2.718
2.916
2.899

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
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36.49 C
45.20 C
44.51 O

51.56 O1-

35.65 N
32.20 C
32.61 C
30.41 O
36.21 C
38.79 C
36.14 C
44.53 C
2773 N
2893 C
32.14 C
26.34 O
31.22 C
33.04 C
31.79 C
31.93 C
27.80 N

34.00 C
31.52 C
27.83 O
37.62 C
42.96 C
45.48 C
46.26 O

48.60 Ol-

3091 N
32.27 C
31.83 C
30.14 O
34.82 C
32.89 C
32.19 C
30.14 N
2988 C
33.54 C
26.34 O
30.19 C
30.43 C
34.10 C
2944 C

27.39 N1+

27.68 N
29.60 C
29.15 C
31.95 O
34.27 C
33.67 C
360.80 C
36.26 C
33.33 C
35.96 C
35.56 C

30.84 N
33.91 C
32.01 C
30.20 O
39.71 C
47.09 C
57.65 C
59.77 O

65.31 Ol-

27.07 N
23.94 C
20.86 C
2541 O
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TABLE 37-continued
ATOM 1274 CB PHE A 334 79435 65.863 4.099 1.00 24.87 C
ATOM 1275 CG PHE A 334 -79.056 o64.872 5.167 1.00 2647 C
ATOM 1276 CD1 PHE A 334 =T77.747 64,423 5.281 1.00 28.80 C
ATOM 1277 CD2 PHE A 334 -R0.034 064.250 5934 1.00 2925 C
ATOM 1278 CE1 PHE A 334 =T77.397 63.455 6.230 1.00 30.11 C
ATOM 1279 CE2 PHE A 334 79,702 63.210 6.850 1.00 28.11 C
ATOM 1280 CZ PHE A 334 78373 062.86% 7.023 1.00 2958 C
ATOM 1281 N ALA A 335 -R1.939 064.47% 3.156 1.00 2583 N
ATOM 1282 CA ALA A 335 —-R2978 63.563 3460 1.00 2740 C
ATOM 1283 C ALA A 335 —-R83.240 62.532 2.354 1.00 2895 C
ATOM 1284 O ALA A 335 -=R83.369 61.315 2.622 1.00 2887 O
ATOM 1285 CB ALA A 335 84237 64.330 3.791 1.00 32.76 C
ATOM 1286 N VAL A 336 —-R83.282 62.963 1.102 1.00 30.25 N
ATOM 1287 CA VAL A 336 -83492 061.95% 0.020 1.00 30.76 C
ATOM 1288 C VAL A 336 -82.391 060918 -0.046 1.00 3247 C
ATOM 1289 O VAL A 336 -R2.671 539.749 -0.287 1.00 36.43 O
ATOM 1290 CB VAL A 336 -R83.720 062.651 -1.365 1.00 33.20C
ATOM 1291 CG1 VAL A 336 -83961 o61.614 -2436 1.00 3594 C
ATOM 1292 CG2 VAL A 336 -84994 63444 -1.309 1.00 34.36 C
ATOM 1293 N LYS A 337 -R81.149 61.29% 0.207 1.00 32.94 N
ATOM 1294 CA LYS A 337 -=R0.064 060.296 0.262 1.00 34.09 C
ATOM 1295 C LYS A 337 -=-R0.073 39414 1482 1.00 33.35C
TABLE 38
ATOM 1296 O LYS A 337 =79.733 38.220 1.404 1.00 31.09 O
ATOM 1297 CB LYS A 337 =7R.703 60.942 0.073 1.00 3933 C
ATOM 1298 CG LYS A 337 =78524 61469 -1.368 1.00 41.68 C
ATOM 1299 CD LYS A 337 =77.126 61996 -1.628 1.00 47.73 C
ATOM 1300 CE LYS A 337 =-76908 63377 -1.025 1.00 5747 C
ATOM 1301 NZ LYS A 337 =75490 63.826 -1.218 1.00 63.57 N1+
ATOM 1302 N PHE A 338 -R0490 39977 2.606 1.00 2872 N
ATOM 1303 CA PHE A 338 —R0.582 59,205 3.850 1.00 2956 C
ATOM 1304 C PHE A 338  —-R1.675 38.142 3.725 1.00 2633 C
ATOM 1305 O PHE A 338 —-R81.496 56.982 4,196 1.00 24.28 O
ATOM 1306 CB PHE A 338  —-R0.893 060.157 4987 1.00 27.25C
ATOM 1307 CG  PHE A 338 —-R0O.789 59572 6.335 1.00 23.40 C
ATOM 1308 CD1 PHE A 338 -=79.559 59451 6.957 1.00 24.14 C
ATOM 1309 CD2 PHE A 338  —-R81.949 359.20% 7.024 1.00 2349 C
ATOM 1310 CE1 PHE A 338  =-79.432 3R8.99% 8.295 1.00 25.03 C
ATOM 1311 CE2 PHE A 338  —-R1.843 38.722 8.335 1.00 26.26 C
ATOM 1312 CZ PHE A 338 —R0.565 38572 8962 1.00 23.60 C
ATOM 1313 N ASN A 339 -R2.796 38.534 3.089 1.00 2599 N
ATOM 1314 CA  ASN A 339 —-R3.865 57.625 2.868 1.00 27.86 C
ATOM 1315 C ASN A 339 -R3469 56.390 2.032 1.00 2878 C
ATOM 1316 O ASN A 339 -84.102 55.363 2.224  1.00 27.74 O
ATOM 1317 CB ASN A 339  —-R85.121 358.245 2.289  1.00 28.67 C
ATOM 1318 CG  ASN A 339 85923 58.9%4 3.332 1.00 32,93 C
ATOM 1319 ND2 ASN A 339 -R6.794 359910 2.856 1.00 3047 N
ATOM 1320 OD1 ASN A 339  -R5.790 38.734 4557 1.00 29.32 O
ATOM 1321 N ALA A 340 -R82.403 56471 1.234  1.00 2995 N
ATOM 1322 CA ALA A 340 -X81.920 55.301 0450 1.00 32,57 C
ATOM 1323 C ALA A 340 -R81.323 534.196 3.338 1.00 33,57 C
ATOM 1324 O ALA A 340 -81.206 33.056 0.908 1.00 3597 O
ATOM 1325 CB ALA A 340 -R0.949 55,747 -0.625> 1.00 35.62 C
ATOM 1326 N LEU A 341 -R81.050 34.506 2.610 1.00 2903 N
ATOM 1327 CA LEU A 341 -R80.643 53.525 3.566 1.00 2920 C
ATOM 1328 C LEU A 341 -R81.782 52.663 4076 1.00 2994 C
ATOM 1329 O LEU A 341 -81.492 51.612 4559 1.00 34.09 O
ATOM 1330 CB LEU A 341 -79922 54.183 4756 1.00 2954 C
TABLE 39
ATOM 1331 CG LEU A 341 -T7R.657 354.963 4438 1.00 3055 C
ATOM 1332 CD1 LEU A 341 -77.949 55.324 5726 1.00 3249 C
ATOM 1333 CD2 LEU A 341 -77.699 54,202 3.505 1.00 3494 C
ATOM 1334 N GLU A 342 -83.045 53.110 4,007 1.00 28.01 N
ATOM 1335 CA GLU A 342 84188 52.297 4329 1.00 29.20 C
ATOM 1336 C GLU A 342 -84.170 51.939 5797 1.00 3098 C
ATOM 1337 O GLU A 342 -84.538 50.837 6.168 1.00 27.93 O
ATOM 1338 CB GLU A 342 84271 51.020 3422 1.00 33.67 C
ATOM 1339 CG  GLU A 342 -84436 51.396 1.951 1.00 4093 C
ATOM 1340 CD GLU A 342 -84.641 50.210 0996 1.00 51.71 C
ATOM 1341 OE1 GLU A 342 =R83.155 50443 -0.127 1.00 3940 O
ATOM 1342 OE2 GLU A 342 -84.304 49,050 1.343 1.00 63.85 Ol-
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TABLE 39-continued
ATOM 1343 N LEU A 343 83,720 352.85% 6.671 1.00 2557 N
ATOM 1344 CA LEU A 343 —-R3.886 352.596 8.061 1.00 2555 C
ATOM 1345 C LEU A 343 -R85.344 52.53% 8436 1.00 27.74 C
ATOM 1346 O LEU A 343  -R6.157 353.1%82 7.841 1.00 28.31 O
ATOM 1347 CB LEU A 343  -R83.220 33.709 8903 1.00 2896 C
ATOM 1348 CG LEO A 343  -R1.727 53.983 8.696 1.00 3146 C
ATOM 1349 CD1 LEU A 343 —-R1.209 54.885 9856 1.00 33.37 C
ATOM 1350 CD2 LEU A 343 80941 52.709 8.626 1.00 34.61 C
ATOM 1351 N ASP A 344 -R¥5.637 51.821 9.513 1.00 29.04 N
ATOM 1352 CA  ASP A 344 86914 51.879 10.183 1.00 2897 C
ATOM 1353 C ASP A 344 -R6.795 52599 11538 1.00 2857 C
ATOM 1354 O ASP A 344 85,724 53074 11.935 1.00 26.79 O
ATOM 1355 CB ASP A 344 -R7.534 50437 10.314 1.00 31.24 C
ATOM 1356 CG  ASP A 344 -R86.814 49528 11.308 1.00 3596 C
ATOM 1357 OD1 ASP A 344 -R86.302 49977 12382 1.00 36.16 O
ATOM 1358 OD2 ASP A 344 -R6.792 48293 11.031 1.00 39.22 Ol-
ATOM 1359 N ASP A 345 -R7918 52,728 12.213 1.00 2519 N
ATOM 1360 CA  ASP A 345 -R7.985 353504 13466 1.00 25.66 C
ATOM 1361 C ASP A 345 =R7.069 52911 14,571 1.00 206.11 C
ATOM 1362 O ASP A 345 -R6.457 53.68% 15.373 1.00 23.67 O
ATOM 1363 CB ASP A 345 -89404 53.610 13,932 1.00 26.03 C
ATOM 1364 CG  ASP A 345 -90.233 534.534 13.040 1.00 2895 C
ATOM 1365 OD1 ASP A 345 -R89.933 55773 12961 1.00 2R8.73 O
TABLE 40
ATOM 1366 OD2 ASP A 345 -91.164 534006 12412 1.00 29.19 Ol1-
ATOM 1367 N SER A 346 —-86.934 51.572 14589 1.00 22,04 N
ATOM 1368 CA SER A 346 -86.156 50947 15.601 1.00 2446 C
ATOM 1369 C SER A 346 -84.683 51.316 15433 1.00 24.51 C
ATOM 1370 O SER A 346 -83.931 51458 16447 1.00 26.04 O
ATOM 1371 CB SER A 346 -86.340 49372 15630 1.00 2235 C
ATOM 1372 OG  SER A 346 -85962 48.762 14413 1.00 26.81 O
ATOM 1373 N ASP A 347 -84.262 51.361 14.189 1.00 23.65 N
ATOM 1374 CA  ASP A 347 -R2915 51.787 13.808 1.00 2555 C
ATOM 1375 C ASP A 347 -R2.708 53.241 14.146 1.00 2543 C
ATOM 1376 O ASP A 347 -=R81.659 5353.605 14.673 1.00 23.57 O
ATOM 1377 CB ASP A 347 =R82.668 51.659 12.315 1.00 2452 C
ATOM 1378 CG  ASP A 347 -82962 50244 11.744 1.00 29.96 C
ATOM 1379 OD1 ASP A 347 =R82.716 49211 12390 1.00 26.87 O
ATOM 1380 OD2 ASP A 347 -=83.366 50.185 10554 1.00 32.36 Ol-
ATOM 1381 N LEU A 348 —-83.666 34082 13.744 1.00 2288 N
ATOM 1382 CA LEU A 348  —-83.526 55533 13919 1.00 23.14 C
ATOM 1383 C LEU A 348 83418 5355906 15,392 1.00 23.29C
ATOM 1384 O LEU A 348  —R2.708 56.817 15,7750 1.00 20.74 O
ATOM 1385 CB LEU A 348 84,733 56.249 13.298 1.00 26.01 C
ATOM 1386 CG LEU A 348  —-84.830 56.220 11.764 1.00 27.73 C
ATOM 1387 CD1 LEU A 348 —-R6.220 56.657 11.283 1.00 28.83 C
ATOM 1388 CD2 LEU A 348 —R83.781 57.196 11.227 1.00 3538 C
ATOM 1389 N ALA A 349 -R84.130 55.171 16.228 1.00 21.48 N
ATOM 1390 CA  ALA A 349 -R84.161 535444 17.644 1.00 22,55 C
ATOM 1391 C ALA A 349  -R2.699 55339 18.229 1.00 21.78 C
ATOM 1392 O ALA A 349  -R2.229 56.231 18918 1.00 22.46 O
ATOM 1393 CB ALA A 349  -R5.111 34498 18.315 1.00 2251 C
ATOM 1394 N LEU A 350 -=-R81.998 54,253 17905 1.00 21.46 N
ATOM 1395 CA LEU A 350 =R80.629 534098 18.309 1.00 24.29 C
ATOM 1396 C LEU A 350 =79.702 55.144 17.615 1.00 25,71 C
ATOM 1397 O LEU A 350 =T7R.7792 55,659 1R8.232 1.00 21.47 O
ATOM 1398 CB LEU A 350 =R0.105 52.719 17.939 1.00 24.44 C
ATOM 1399 CG LEU A 350 -R0.666 51.672 18856 1.00 2444 C
ATOM 1400 CD1 LEU A 350 -=R0.655 50328 18.218 1.00 27.61 C
TABLE 41
ATOM 1401 CD2 LEU A 350 =79946 51.679 20.177 1.00 25.21 C
ATOM 1402 N PHE A 351 -79910 55393 16.337 1.00 23.65 N
ATOM 1403 CA PHE A 351 =79.095 56396 15.645 1.00 23.35C
ATOM 1404 C PHE A 351 =-79.224 57.773 16.332 1.00 23.86 C
ATOM 1405 O PHE A 351 -=78.223 538435 16,512 1.00 2452 O
ATOM 1406 CB PHE A 351 -79.614 56536 14.235 1.00 24.24 C
ATOM 1407 CG  PHE A 351 -78.862 57412 13.357 1.00 24.31 C
ATOM 1408 CD1 PHE A 351 =77.522 57.049 13.022 1.00 206.61 C
ATOM 1409 CD2 PHE A 351 =79.298 38.609 12871 1.00 26.91 C
ATOM 1410 CE1 PHE A 351 =76.758 57.849 12,196 1.00 2641 C
ATOM 1411 CE2 PHE A 351 78558 59379 12.001 1.00 2641 C
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TABLE 41-continued

A 351 =77.296 59.009
A 352 =R0.443 5R.217
A 352  =R0.605 359.502
A 352 =T79978 59557
A 352 =79.393 60.572
A 352 =R2.016 60.100
A 352 =R3.005 59379
A 352 =R2.504 60.161
A 352 =R84.390 59.9K5
A 353 =R0.101 58457
A 353 =79.3R89 5R.203
A 353 =T77.869 58496
A 353 =77.246 59.208
A 353 =79.734 56.946
A 354 77280 57918
A 354 =75.823 5R.049
A 354 =75410 59462
A 354 =74.270 59.896
A 354 =75.366 57.100
A 355 =76.270 60.154
A 355 -=76.071 61.606
A 355 =T759R8R 62473
A 355 =75.034 63.215
A 355 =T77.165 62.107

TABLE 42
A 355 -=76.841 61.537
A 355 =77.214 63.634
A 355 -T77.R870 61.812
A 356 =76.949 62.321
A 356 =77.011 63.045
A 356 =T75.7793  62.759
A 356 =735.284 63.651
A 356 =T7R.298  62.779
A 356 =79474 63.255
A 356 =78.400 63.637
A 356 —=R0.834 62.86%
A 357 =75.361 61.509
A 357 =74.235 61.135
A 357 =T72.830 61.320
A 357 =71.901 60.605
A 357 =74431 59.726
A 357  =T75.231 59.567
A 357 =74475 60.212
A 357 =76.610 60.1%80
A 358 =72.664 62.3%6
A 358 -71.441 62.672
A 358 =70.370 63.242
A 358 =70.540 64.26%
A 358 =71.771 63.636
A 358 =70.315 64.123
A 359 —=69.236 62.554
A 359 —-6R.175 62.973
A 359 =67.345 64.150
A 359 —-66.635 64.692
A 360 —=67.462 64.635
A 360 —-66.650 65.7%1
A 360 —=67.365 67.13%
A 360 —-66.950 67.996
A 360 —=65.722 654%3
A 360 —=66.387 65.509
TABLE 43

A 360 —=67.548 65.068
A 360 =65.732 65.96%
A 361 -—-6R8.375 67.359
A 361 -—-69.056 68.660
A 361 -—-6R8.204 69.687
A 361 -67.634 69.371
A 361 -=70434 68.53%
A 361 =71.375 67.460
A 361 =71.538 67.626
A 361 =72.640 R6.855

11.659
16.645
17.327
18.723
19.084
17.265
18.095
15.776
17.963
19.469
20.747
20.609
21.417
21.369
19.568
19.310
18.908
19.229
18.228
18.163
17.879
19.125
19.267
16.889

15.500
16.782
14.475
20.016
21.264
22.182
22.860
22.026
21.207
23.310
21.784
22.268
23.122
22.432
22.667
23.6'74
24.936
26.130
24.795
21.663
20.980
21.932
22.580
19.880
19.048
22.022
22.913
22.501
23.326
21.2775
20.943
20.821
20.051
19.795
18.508

18.536
17.502
21.646
21.633
22.382
23.416
22.286
21.695
20.192
19.664

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
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26.29 C
21.10 N
24.83 C
21.55 C
19.85 O
29.03 C
36.21 C
31.79 C
39.03 C
2001 N
21.50 C
20.07 C
20.35 O
20.22 C
21.05 N
21.54 C
24.20 C
25.28 O
22.04 C
19.97 N
21.04 C
20.36 C
21.97 O
19.44 C

20.75 C
22.87 C
2249 C
18.50 N
21.24 C
21.61 C
22.74 O
2253 C
2644 C
20.07 C
28.83 C
23.38 N
23.00 C
2558 C
28.10 O
22.36 C
24.42 C
2778 C
28.12 C
30.54 N
29.56 C
30.58 C
28.86 O
36.65 C
40.83 S
29.82 N
28.68 C
27.86 C
26.90 O
28.26 N
33.38 C
32.73 C
36.71 O
43.49 C
50.36 C

46.79 O

59.28 Ol-

29.07 N
25.770 C
25.12 C
20.08 O
23.65 C
24.32 C
23.61 C
23.03 N
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1505

1506
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1541
1542
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CA
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B
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CA
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CG
SD
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CA
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B
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CA

SROR®

B
CGl
CG2

CA

SReR®

B
CG
CD

CA

SRoRe

B
CG
CD
NE

CO
NHI1
NH2

CA

CB
CGl

ARG
ARG
ARG
PRO
PRO
PRO
PRO
PRO
PRO
PRO
GLY
GLY
GLY
GLY
LEU
LEU

LEU
LEU
LEU
LEU
LEU
LEU
MET
MET
MET

MET
MET
MET
MET
MET
ASN
ASN
ASN
ASN
ASN
ASN
ASN
ASN
VAL
VAL
VAL
VAL
VAL
VAL
VAL
PRO
PRO
PRO
PRO
PRO
PRO
PRO
ARG
ARG
ARG
ARG
ARG
ARG
ARG
ARG

ARG
ARG
ARG
VAL
VAL
VAL
VAL
VAL
VAL
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66.740
67.367
65.994
70.925
71.943
72.155
72.307
73.239
72.784
71.386
72.146
72.537
71.398
71.633
70.185
08.956

08.663
08.657
67.799
60.569
60.975
05.552
08.494
08.245
00.761

60.414
68.756
70.282
71.146
71.755
05.886
64.480
63.668
62.922
63.916
62.556
62.001
61.993
03.856
63.253
01.724
61.047
63.879
63.219
05.357
61.176
59.698
59.004
57.959
59.433
60.723
01.828
59.558
59.014
59.119
5&8.165
59.645
58.924
59.332
5&8.634

57.326
56.558
56.775
80.237
60.366
59416
5&8.787
01.815
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TABLE 43-continued
361 -72.930
361 -72.234
361 -=73.956
362 -68.169
362 -67.454
362 -67.926
362 —-69.088
362 -67.727
362 -6&.181
362 -6%.723
363 -67.012
363 -67.379
363 -67.838
363 -68.159
364 -67.887
364 -68.207
364 -67.102
364 -65913
364 -68.359
364 -69.153
364 -70.600
364 -69.126
365 -67.508
365 -66.580
365 -66.144
TABLE 44
365 -64.970
365 -67.161
365 -67.306
365 -65.681
365 —-65.68>
366 -67.079
366 -66.672
366 -606.784
366 -67.741
366 -67.499
366 -66.996
366 -67.666
366 -66.080
367 -65.781
367 —-65.688
367 -635.621
367 -66.350
367 -64.501
367 -64.253
367 -64.833
368 —64.795
368 —-64.708
368 -66.062
368 —-66.386
368 -63.646
368 —-62.850
368 —-63.858
369 -66.829
369 -06R%.110
369 -69.101
369 -69.774
369 —-068.708
369 —-69.898
369 -70.260
369 -71.500
TABLE 45
369 -71.590
369 -70.515
369 72,770
370 -69.165
370 =-70.026
370 -69.581
370 -70412
370 -=70.010
370 =-70.721

61.960

18.357
17.427
17.990
21.904
22.606
24.036
24.2778
21.794
20.444
20.611
24.986
26.369
27.239
28.392
26.6'74
27.377

28.380
28.031
26.403
26.815
27.150
25.652
29.633
30.745
30.857

30.699
32.074
32.122
32.093
30.366
31.145
31.3%3
30.040
29.795
32.507
32.991
34.020
32.427
29.216
277.860
2'7.960
27.269
27.126
25.765
26.853
28.857
28.895
29.18%
28.627
30.026
30.112
29.823
30.101
30.423
29.249
28.967
31.660
32.175
33.620
34.020

34.265
34.198
34.5772
28.589
27.419
26.320
25.703
26.910
25.5775

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
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25.65 C

23.62 N1+

20641 N
26.30 N
25.70 C
25.10 C
25.35 O
27.18 C
20.84 C
25.25 C
24.11 N
24.36 C
23.85 C
26.14 O
24.65 N
23.42 C

23.38 C
23.52 O
2751 C
31.79 C
29.07 C
33.09 C
23.03 N
2295 C
22.88 C

22.23 O
22.80 C
25.16 C
26.95 8
31.57 C
21.97 N
23.05 C
2358 C
23.77 O
2241 C
2552 C
2847 N
25.40 O
21.67 N
22.09 C
23.24 C
23.85 O
23.86 C
26.29 C
27.28 C
20.69 N
25775 C
2491 C
27.21 O
27.92 C
27.86 C
27.07 C
2448 N
24.27 C
2294 C
23.90 O
25.39 C
33.11 C
39.02 C
42.90 N

46.73 C

47.69 N1+

46.26 N
21.98 N
22.26 C
21.72 C
23.73 O
21.33 C
21.99 C
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ATOM
ATOM
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ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
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ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
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ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
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GLU
GLU
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ALA
ALA
ALA
ALA
ALA
ILE
ILE
ILE
ILE
ILE
ILE
ILE
ILE
GLN
GLN

GLN

GLN
GLN
GLN
GLN
GLN
GLN
ASP
ASP
ASP
ASP
ASP
ASP
ASP
ASP
THR
THR
THR
TKR
THR
THR
THR
ILE
ILE
ILR
ILE
ILE
ILE
ILE
ILE
LEU
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ARG
ARG
ARG
ARG
ARG

g i B I S i e i g e i i i

g B i i i e - e i I i i i i i

g e

46
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62.706
59.299
58.353
56.881
56.126
58.475
59.812
59.971
59.252
00.841
56.521
55.168
54.858
53.729
54.906
55.850
55.689
55.621
54.749
56.819
56.840
56.806
58.149
56.48%
56.435

55.082

54.525
57.551
57.654
5&8.520
59.443
58.399
54.533
53.219
52.137
51.324
52.845
53.667
54.233
53.690
52.092
51.169
51.281
50.312
51.420
50.453
51.265
52.510
52.768
52.2860
51.607
54.280
54.815
54.543
56.331
52.619
52.194
50.672
50.136
52.893
54.354

55.054
54.465
49.984
48.484
47.901
40.888
47.941
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TABLE 45-continued
370 =-70.615
371 -68.280
371 =67.778
371 -068.132
371 -68.51%8
371 -66.260
371 -65.978
371 -64.566
371 -63.689
371 -64.367
372 -68.067
372 -68470
372 —-69.985
372 =70.382
372 —-68.038
373 =70.828
373 -72.262
373 -72473
373 -73.173
373 -73.039
373  =72.850
373 =74.515
373 =73.288
374 -T71.817
374  -T71.956
374 -T71.552
TABLE
374 =72.215
374 -71.233
374 -71.749
374 -70.908
374 -71.540
374 -69.696
375 70477
375 -70.011
375 -=71.028
375 -T71.224
375 -68.719
375 —=67.537
375 -67.590
375 -66.522
376 -71.639
376 =72.751
376 =-73.927
376 -74.3098
376 -73.319
376 =74.453
376 -=72.273
377 =74.366
377 =75373
377 =74.935
377 =T75.688
377 =T75.676
377 =76.197
377 -76.692
377 -76.264
378  -=73.712
378  -73.210
378 =73.055
378  =73.2%81
378 -71.914
378 =72.061
TABLE
378 =70.680
378 =72.946
379  -72.646
379 -72.591
379  -74.007
379  -74.195
379 =T71.R877
379  -70.377

48.349

27.951
26.065
25.054
25.396
24.4%80
24.817
24.166
23.628
24.167
22.711
26.669
27.121
26.948
26.543
28.548
27.210
26.943
25.396
24918
2'7.540
29.066
27.147
29.052
24.625
23.142

22.558

21.693
22.412
20.938
20.053
19.261
20.094
23.075
22.648
22.875
21.976
23.394
22.980
21.882
23.727
24.075
24.336
23.342
22.856
25.708
26.017
26.669
23.044
22.047
20.662
19.964
21.954
23.307
20.864
23.373
20.281
19.002
18.857
17.796
18.683
18.311

18.063
17.087
19.907
19.883
19.699
18.960
21.131
21.0%83

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

1.00

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
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20.86 C
21.47 N
23.96 C
2441 C
21.17 O
2496 C
32.81 C
39.02 C
40.72 O

46.45 Ol-

23.17 N
2596 C
27.50 C
24.51 O
26.90 C
23.63 N
2273 C
24.64 C
23.01 O
22.89 C
25.00 C
22.76 C
25.70 C
22.07 N
23.40 C

22.83 C

22.35 O
23.14 C
23.59 C
20.27 C
2290 N
25.56 O
2596 N
24.82 C
25.19 C
25.31 O
28.10 C
29.79 C
32.18 O

33.07 Ol-

23.06 N
24.01 C
2451 C
22.48 O
28771 C
27.76 C
32,71 O
23.15 N
22.26 C
21.93 C
22.09 O
23.90 C
24.770 C
25.87 C
26.10 C
2256 N
2421 C
24.14 C
22.82 O
29.61 C
29.55 C

32.08 C
32.66 C
2521 N
25.30 C
26.76 C
27.40 O
27.61 C
27.10 C

72
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TABLE 4°7-continued
ATOM 1619 CD ARG A 379 -69.395 477763 22.099 1.00 33.04 C
ATOM 1620 NE ARG A 379 -69.356 48394 23346 1.00 3536 N
ATOM 1621 CZ ARG A 379 -68411 49,150 23920 1.00 32.49 C
ATOM 1622 NH1 ARG A 379 -67.193 49476 23463 1.00 34.96 N1+
ATOM 1623 NH2 ARG A 379  =6R.777 49.617 25.060 1.00 32,64 N
ATOM 1624 N ALA A 3RO =74.977 48532 20352 1.00 24,60 N
ATOM 1625 CA ALA A 380 -76.383 48.132 20.183 1.00 23.29 C
ATOM 1626 C ALA A 380 =76.880 48407 18790 1.00 24.65 C
ATOM 1627 O ALA A 3RO =T77.542 47537 13.223  1.00 24.36 O
ATOM 1628 CB ALA A 3RO =77.269 48757 21.197 1.00 22.00 C
ATOM 1629 N LEU A 381 =-76.558 49571 18.248 1.00 23.87 N
ATOM 1630 CA LEU A 381 -76.915 49888 16.866 1.00 2543 C
ATOM 1631 C LEU A 381 -76.324 48885 15883 1.00 2815 C
ATOM 1632 O LEU A 381 =76.995 48413 14977 1.00 27.26 O
ATOM 1633 CB LEU A 381 76481 51.294 16,512 1.00 26.61 C
ATOM 1634 CG  LEU A 381 -=76.660 51.771 15.082 1.00 26.84 C
ATOM 1635 CD1 LEU A 381 =7R.122 51.687 14713 1.00 27.00 C
ATOM 1636 CD2 LEU A 381 -76.190 53.210 14983 1.00 30.28 C
ATOM 1637 N GLU A 382 =75.026 48.645 16.000 1.00 31.12 N
ATOM 1638 CA  GLU A 382 =74.364 47.669 15.133 1.00 30.35 C
ATOM 1639 C GLU A 382 =75.028 46.289 15,191 1.00 29.03 C
ATOM 1640 O GLU A 382 =735.232 45669 14.160 1.00 31.24 O
ATOM 1641 CB GLU A 382 =72.851 47583 15464 1.00 33.36 C
ATOM 1642 CG  GLU A 382 =72.126 46427 14819 1.00 3935 C
ATOM 1643 CD GLU A 382 -70.620 46465 15.101 1.00 45.14 C
ATOM 1644 OE1 GLU A 382 -70.168 46.336 16.287 1.00 48.21 O
ATOM 1645 OE2 GLU A 382 69906 46.647 14.114 1.00 5356.89 Ol-
TABLE 48
ATOM 1646 N PHE A 383 -75364 45835 16378 1.00 27.04 N
ATOM 1647 CA PHE A 383 -76.008 44560 16.565 1.00 31.77 C
ATOM 1648 C PHE A 383 77452 44538 16.012 1.00 32,97 C
ATOM 1649 O PHE A 383 77863 43594 15328 1.00 27.70 O
ATOM 1650 CB PHE A 383 -76.078 44.218 18.036 1.00 31.21 C
ATOM 1651 CG PHE A 383 -77.033 43,106 1R8.310 1.00 3996 C
ATOM 1652 CD1 PHE A 383 -76.664 41.781 18.031 1.00 40.89 C
ATOM 1653 CD2 PHE A 383 =78.325 43376 18788 1.00 3947 C
ATOM 1654 CE1 PHE A 383 =TS T79 40,758 18.251 1.00 46.44 C
ATOM 1655 CE2 PHE A 388 =79.237 42360 18993 1.00 41.69 C
ATOM 1656 CZ PHE A 383 =T7RKYT7 41.051 18736 1.00 46.86 C
ATOM 1657 N HIS A 384 —7R.188 45,609 16.317 1.00 30.88 N
ATOM 1658 CA HIS A 384 -79.553 45814 15842 1.00 3242 C
ATOM 1659 C HIS A 34 -79.672 45825 14321 1.00 29.76 C
ATOM 1660 O HIS A 384 -R0.626 45246 13.809 1.00 34.18 O
ATOM 1661 CB HIS A 384  —-R0.151 47.089 16400 1.00 31.32 C
ATOM 1662 CG  HIS A 384 —R1.590 47247 16.086 1.00 34.28 C
ATOM 1663 CD2 HIS A 384 -R2.219 48.045 15.183 1.00 33.92 C
ATOM 1664 ND1 HIS A 384 —=R2.575 46527 167726 1.00 3234 N
ATOM 1665 CE1 HIS A 384 -R3.756 46.871 16.224 1.00 33.77 C
ATOM 1666 NE2 HIS A 384  —-R3.566 47.785 15286 1.00 34,10 N
ATOM 1667 N LEU A 3RS =TR753 46488 13.635 1.00 2791 N
ATOM 1668 CA LEU A 38> =7RB0U3 46.635 12.186 1.00 31.02 C
ATOM 1669 C LEU A 3RS =TRA66 45309 11473 1.00 40.36 C
ATOM 1670 O LEU A 3RS =79.283 44953 10517 1.00 39.50 O
ATOM 1671 CB LEU A 3RS 75T 47.604 11.709  1.00 3041 C
ATOM 1672 CG  LEU A 385 -7R.016 49,104 11.921 1.00 31.38 C
ATOM 1673 CD1 LEU A 3RS -76.734 49827 11.543 1.00 30.60 C
ATOM 1674 CD2 LEU A 38> =79.200 49,639 11.091 1.00 29.78 C
ATOM 1675 N GLN A 3R6  =T77.542 44606 11.937 1.00 43.61 N
ATOM 1676 CA  GLN A 386 77183 43282 11408 1.00 55.03 C
ATOM 1677 C GLN A 386 =78.395 42374 11.603 1.00 4590 C
ATOM 1678 O GLN A 386 =T7R.865 41.754 10.639 1.00 352.92 O
ATOM 1679 CB GLN A 386 =73.R71 42,744 12.079 1.00 34,20 C
ATOM 1680 CG  GLN A 386 75213 41.553 11.390 1.00 63.42 C
TABLE 49
ATOM 1681 CD GLN A 386 -76.038 40.284 11.555 1.00 70.69 C
ATOM 1682 NE2 GLN A 3R6  -76.317 39594 10448 1.00 69.88 N
ATOM 1683 OBl GLN A 386 -76.462 39960 12.665 1.00 76.95 O
ATOM 1684 N ALA A 3RT  =TRO952 42373 12809 1.00 4299 N
ATOM 1688 CA  ALA A 337 =R0.151 41.569 13.122 1.00 4481 C
ATOM 1686 C ALA A 3RT7  =R81.277 41916 12.162 1.00 47.01 C
ATOM 1687 O ALA A 387 —=R81.801 41.074 11436 1.00 534.11 O
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TABLE 49-continued
ATOM 1688 CB ALA A 3R7  =R0.602 41.803 14570 1.00 41.95 C
ATOM 1689 N ASN A 38R =R1.582 43.197 12.114 1.00 4R8.33 N
ATOM 1690 CA ASN A IR =R2.710 437718  11.376 1.00 44.38 C
ATOM 1691 C ASN A 3RR —=R2.557 43.7793 QR0 1.00 40.56 C
ATOM 1692 O ASN A IR =R3.560 43.707 9.103 1.00 44.07 O
ATOM 1693 CB ASN A 38R =R3.049 45,100 12.025 1.00 46.83 C
ATOM 1694 GG ASN A 3RR =R4.420 45668 11.600 1.00 356.78 C
ATOM 1695 NP2 ASN A 38R =R4.589 47009 11.776 1.00 43.52 N
ATOM 1696 OD1 ASN A 3RR —=R5.323 44917 11.127 1.00 50.08 O
ATOM 1697 N HIS A 389 —R1.342 43998 9273 1.00 36.28 N
ATOM 1698 CA HIS A 3R9  —R1.080 44.195 7826 1.00 36.61 C
ATOM 1699 C HIS A 389 79933 43232 7438 1.00 43.24 C
ATOM 1700 O HIS A 3R9  TRR66 43.693 7.037 1.00 3940 O
ATOM 1701 CB HIS A 39 —RO.584 45.637 7477 1.00 41.48 C
ATOM 1702 CG HIS A 389 —R1.486 46.758 7.920 1.00 42.12 C
ATOM 1703 CD2 HIS A 3R9  —R1.666 47.330 9.132 1.00 41.68 C
ATOM 1704 ND1 HIS A 389 —R2.335 47415 7.061 1.00 4903 N
ATOM 1705 CE1 HIS A 3R89 —R2.991 4R.356 7722 1.00 5240 C
ATOM 1706 NE2 HIS A 3R89 —R2.625 4R.305 ROR9 1.00 43.14 N
ATOM 1707 N PRO A 390 —=R0O.128 41.8%7 7.549  1.00 49,76 N
ATOM 1708 CA PRO A 390 =78.923 41.035 7.366 1.00 50.61 C
ATOM 1709 C PRO A 390 =T7R8.281 41.1%3 8.965 1.00 49.25 C
ATOM 1710 O PRO A 390 =77.064 41.210 5828  1.00 5040 O
ATOM 1711 CB PRO A IR0 =79415 39.58R 7.674 1.00 4935 C
ATOM 1712 CQG PRO A 390 =R0O.861 39.666 7.893 1.00 51.85 C
ATOM 1713 CD PRO A 390 =R1.274 41.114 R.077 1.00 33.39 C
ATOM 1714 N ASP A 391 =-79.098 41.436 4965 1.00 352.37 N
ATOM 1715 CA ASP A 391 =78.592 41.599 3.623 1.00 5791 C
TABLE 50
ATOM 1716 C ASP A 391 =77.830 42908 3.369 1.00 61.02 C
ATOM 1717 O ASP A 391 =77.303 43.061 2.256 1.00 5348 O
ATOM 1718 CB ASP A 391 =-79.7753 41496 2.629 1.00 60.11 C
ATOM 1719 CG ASP A 391 =R0.583 40.253 2840 1.00 60.88
ATOM 1720 OD1 ASP A 391 =R0.012 39.180 3.120 1.00 65.09 O
ATOM 1721 OD2 ASP A 391 =R1.813 40.362 27749 1.00 69.00 Ol-
ATOM 1722 N ALA A 392 70067 43834 4344 1.00 53.30 N
ATOM 1723 CA ALA A 392 77197 45184 4.106 1.00 5452 C
ATOM 1724 C ALA A 392 757796 45310 4721 1.00 58.71 C
ATOM 1725 O ALA A 392 =T7558R 45671 5930 1.00 4R8.19 O
ATOM 1726 CB ALA A 392 =7R8.142 46.262 4.642 1.00 5446 C
ATOM 1727 N GLN A 393 -T74.R808 44949 3918 1.00 60.15 N
ATOM 1728 CA GLN A 393 =73426 45.011 4422 1.00 71.87 C
ATOM 1729 C GLN A 393 73008 46475 4326 1.00 69.85 (C
ATOM 1730 O GLN A 393 73469 47.230 3442 1.00 72.69 O
ATOM 1731 CB GLN A 393 72441 44.055 3.699 1.00 73.80 C
ATOM 1732 CG GLN A 393 =71.089 43858 4414 1.00 76.08 C
ATOM 1733 CD GLN A 393 =71.200 43125 5.752 1.00 ®1.05 C
ATOM 1734 NE2 GLN A 393 70926 43833 6.841 1.00 7451 N
ATOM 1735 OE1 GLN A 393 =71.518 41934 5.796 1.00 ®7.90 O
ATOM 1736 N TYR A 394 72163 46868 35.266 1.00 60.68 N
ATOM 1737 CA TYR A 394 -71.626 48.201 5.328 1.00 58.14 C
ATOM 1738 C TYR A 394 72698 49233 35.7756 1.00 46.03 C
ATOM 1739 O TYR A 394 772455 50436 5590 1.00 43.17 O
ATOM 1740 CB TYR A 394 70965 4R8.628 3.970 1.00 69.18 (C
ATOM 1741 CG TYR A 394 -69910 47.684 3402 1.00 77.03 C
ATOM 1742 CD1 TYR A 394 -70.267 46.549 2.666 1.00 82.29 C
ATOM 1743 CD2 TYR A 394 -—-68.551 47954 3564 1.00 87.23 C
ATOM 1744 CE1 TYR A 394 -69.314 45.691 2.145 1.00 ®4.59 (C
ATOM 1745 CE2 TYR A 394 67585 47.104 3.037 1.00 0430 C
ATOM 1746 CZ TYR A 394 =67977 45975 2.329 1.00 02.67 C
ATOM 1747 OH TYR A 394 —-67.032 45.128 1.807 1.00 102.03 O
ATOM 748 N LEU A 395  =73.857 48798 6.282 1.00 38.11 N
ATOM 749 CA LEU A 395 74900 497738 6.645 1.00 3594 C
ATOM 750 C LEU A 395 74387 50554 7861 1.00 31.05 C
TABLE 51
ATOM 1751 O LEU A 395 74544 51.750 7.8972 1.00 2903 O
ATOM 1752 CB LEU A 395 -76.267 49.038 6.865 1.00 3547 C
ATOM 1753 CG LEU A 395 77471 49905 7.289 1.00 35.99 C
ATOM 1754 CD1 LEU A 395 770721 51.043 6.300 1.00 3%8.61 C
ATOM 1755 CD2 LEU A 395 JR.733  49.066 7.407 1.00 33.86 C
ATOM 1756 N PHE A 396 =73.696 49909 X.790 1.00 2946 N
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50.578
51.670
52.815
49.564
50.125
50.683
50.093
51.247
50.634
51.1%85
51.359
52.470
53.557
54.675
51.796
50.383
50.042
53.250
54.289
55.233

56.431
53.685
53.014

52.351
51.798
50.826
54.668
55.457
56.305

57.454
54.561
54.332
53.483
55.644
55.757
56.528
57.732
5&8.820
55.620
54.633
54.045
55.269
57.565
58.683
59.721
60.949
5&8.1%83
59.231
60.048
01.388
59.488
59.264
60.199
61.033
62.187
59.490
58.714
59.517
58.71%
59.461
00.488
61.299
02.437
63.543

60.472
59.4%83
58.354
59.555
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TABLE 51-continued
396 -73.213
396 -72.160
396 -72.368
396 72728
396 -72.214
396 -73.070
396 -70.864
396 -T72.568
396 -70.362
396 -71.226
397 -T71.115
397 -70.219
397  -T70.848
397  =70.445
397 -69.037
397 -69.530
397 -70.510
398 -71.780
398 72474
398  -73.254
398 -73.292
398 -=73.473
398 -T72.873
398 -73.997
398  -73.532
398  -74.562
399 73839
399 74566
399 73,625
TABLE
399 73989
399 75462
399 -76.932
399 77573
399 77705
400 -72.441
400 -71.371
400 =70.948
400 -=-70.721
400 =-70.166
400 -70.322
400 —-68.963
400 -70.903
401 -70.891
401 -70.632
401 -71.802
401 -71.539
401 -70.324
401 -69.562
401 -68.75%
401 —-68.88%
401 -67.733
402 -73.070
402 -74.209
402 =-74.077
402 -74.447
402 =75.552
402 =75.879
402  =75.772
402 -76.303
402 -76.102
403 -73.544
403 -=73.350
403 -72.37%
403 =72.597
TABLE
403 -72.844
403 -73.860
403 -73.214
403 -73.028
404 -71.301

62.157

10.005
9.6%89
10.0°73
10.9%82
12.233
13.154
12.502
14.335
13.683
14.621
8.883
8.497
7.063
7.79%
7.723
7.508
8.589
0.780
6.014
0.938
0.727
5.051
3.844
3.075
1.755
1.280
7.971
8.954
9.828
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9.839
9.4%1
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9.3%1
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10.810
9.956

10.496

11.146

12.320

12.677
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8.634
7.756
7.742
7.058
0.329
5.286
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5.059
6.068
7.797
7.909
9.154
9.128
7.934
0.657
5.388
4.190
2.930

10.232

11.454

11.180

11.639

12.638
13.161
14.434
15.771
10.453

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
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1.00
1.00
1.00
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1.00
1.00
1.00
1.00
1.00
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30.43 C
3451 C
32.82 O
30.07 C
29.62 C
29.80 C
29.69 C
31.86 C
33.35 C
31.57 C
36.63 N
3478 C
28.84 C
30.67 O
39.59 C
41.58 C
35.62 C
30.76 N
3497 C
33.02 C

32.65 C
37.65 C
40.10 C
46.51 C
53.01 C

56.91 N1+

32.88 N
37.65 C
36.37 C

32.54 O
40.16 C
40.74 C
40.82 C
40.84 C
35.29 N
33.69 C
32.60 C
29.48 O
38.44 C
39.28 C
41.77 C
40.93 C
2899 N
28.21 C
28.34 C
29.06 O
33.09 C
33.74 C
36.66 C
31.14 N
39.63 O
2596 N
2595 C
23.94 C
26.38 O
2850 C
26.31 C
2854 C
27.64 C

29.00 N1+

23.90 N
30.10 C
28.49 C
28.00 O

28.20 C
31.771 C
35.49 8
31.96 C
2771 N
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63.232
64.242
05.480
62.624
63.728
64.591
05.493
66.675
03.818
62.877
63.111
61.904
64.936
05.752
60.918
68.060
64.991
04.187
63.066
65.203
66.625
67.682
08.857
70.029
67.134
08.197
67.691
00.561
60.458

67.403

05.347
08.527
09.528
70.287
71.491
68.919
09.898
71.054
72.230
70.902
09.565
70.190
71.182
72.279
09.138
09.537
69.753
08.478
70.812
71.660
72.886
74.043
70.878
71.823
69.957
72.668
73.739
74.791
75.987
73.265
74.386
72.374
74.323
75.236
75.933

77.150
74.455
74.039
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TABLE 53-continued
404 -70.361
404 -71.032
404 -70.881
404 -69.091
405 -71.760
405 -72.509
405 -73.501
405 -73.61%
405 -73.290
405 -72.432
405 -71.214
405 -72.99%
406 -74.197
406 -75.100
406 -74.41%
406 -74.951
406 —=75.8%2
406 -77.054
406 =T77.586
406 -78.173
407 =73.284
407  =72.489
407 =72.159
407 -72.317
407 =-71.190
407 -70.461
407 -69.122
407 -69.321
407 -68.864
407 -68.124
TABLE 54
407 -69.141
408 =71.7%6
408 -71.521
408 =T72.785
408 =72.720
408 -70.844
408 -70.323
408 -69.46%
408 -69.571
408 -68.721
409 -73.869
409 -75.142
409 -75.56%
409 -76.069
409 -76.246
409  =T7.575
409 -77.431
409 -78.652
410 =75.394
410 =75.784
410 =74.872
410 =75.337
410 =75.967
410 -76.122
410 =77.207
411  =73.577
411 -72.654
411 -73.014
411 -73.030
411 -71.1%6
411 -70.219
411 -70.894
412 -73.337
412 =73.772
412 -=-75.121
TABLE 55
412 =75.300
412 -73.861
412 =72.457
412  =72.465

73.001

10.058
9.088
9.243
9.437
8.080
7.159
7.913
7.5776
0.102
5.308
5.266
4.729
8.913
9.726

10.481

10.530

10.737

10.067

10.943
9.749

11.096

11.750

10.827

11.207

12.303

13.129

13.542

14.439

15.682

16.249

16.356
9.588
8.578
8.165
8.021
7.329
0.209
0.819
0.176
7.792
7.889
7.625
8.693
8.359
7.451
0.833
5.317
7.150
9.964

11.009

11.176

11.49%

12.348

13.542

12.230

10.993

10.950
9.875

10.117

10.750

10.803

11.832
8.686
7.631
8.006

7.885
6.317
5.822
4.698

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

1.00

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

1.00
1.00
1.00
1.00
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27.46 C
25778 C
24.01 O
28.74 C
2741 N
28.82 C
27.63 C
23.81 O
30.66 C
34.80 C
35.46 O

36.84 Ol-

2447 N
20.31 C
27.81 C
25.13 O
26.02 C
2597 C
27.40 C
2895 C
2899 N
31.04 C
30.99 C
27.68 O
34.80 C
43.33 C
51.25 C
57.12 N
59.61 C

64.83 NI1-

66.29 N
31.95 N
33.21 C
30.84 C
2893 O
31.28 C
39.38 C
48.21 C
52,23 N
54.34 O
20.13 N
27.05 C
2472 C
24.70 O
29.71 C
29.39 C
31.31 C
30.11 C
22.17 N
22.63 C
29.03 C
24.83 O
2473 C
25.10 C
23.96 C
28.16 N
29.59 C
27.22 C
30.48 O
32.40 C
30.16 C
33.61 O
2093 N
30.29 C
31.12 C

30.51 O
33.75 C
40.20 C
47.08 C
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TABLE 55-continued
ATOM 1895 OE1 GLU A 412 -=73.554 72.617 4233 1.00 5441 O
ATOM 1896 OE2 GLU A 412 -=71.365 72.546 4285 1.00 49,65 Ol-
ATOM 1897 N HIS A 413  -76.047 75.148 8.528 1.00 2949 N
ATOM 1898 CA HIS A 413 -=77.315 75.699 8977 1.00 2639 C
ATOM 1899 C HIS A 413 =77.109 76.805 9.993 1.00 25.11 C
ATOM 1990 O HIS A 413 =T77.722 T7.876 9.860 1.00 26.38 O
ATOM 1901 CB HIS A 413 -—-78.188 74.580 9.560 1.00 23.12 C
ATOM 1902 CG  HIS A 413 =79.522 75.046 90984 1.00 23.11 C
ATOM 1903 CD2 HIS A 413 -80.026 75.273 11.221 1.00 21.55 C
ATOM 1904 ND1 HIS A 413 -80.532 75.312 9.089 1.00 24.68 N
ATOM 1905 CE1 HIS A 413 -81.586  75.745 9.763 1.00 26.14 C
ATOM 1906 NE2 HIS A 413 -81.315 75.686 11.064 1.00 22.15 N
ATOM 1907 N ALA A 414 -76.242 76.571 10967 1.00 26.07 N
ATOM 1908 CA ALA A 414 -76.002 77.519 12.049 1.00 28.84 C
ATOM 1909 C ALA A 414 -75.500 7T8.868 11.514 1.00 35.11 C
ATOM 1910 O ALA A 414 =75.861 79.953 12.016 1.00 32.56 O
ATOM 1911 CB ALA A 414 -75.030 76.929 13.067 1.00 29.01 C
ATOM 1912 N GLN A 415 -=-74.678 T78.794 10483 1.00 36.20 N
ATOM 1913 CA GLN A 415 =-74.135 79.967 ORk72 1.00 3744 C
ATOM 1914 C GLN A 415 -=75.207 80.700 9.101 1.00 33.89 C
ATOM 1915 O GLN A 415 -=75.237 81.917 9.156 1.00 31.76 O
ATOM 1916 CB GLN A 415 -=-72.961 79.619 8942 1.00 4232 C
ATOM 1917 CG  GLN A 415 =-71.739 79.097 9.696 1.00 48.89 C
ATOM 1918 CD GLN A 415 =70.750 7R8.337 8.794 1.00 53,99 C
ATOM 1919 NE2 GLN A 415 -69.698 77.808 9413 1.00 353.75 N
ATOM 1920 OE1 GLN A 415 -=-70.929 7R8.224 7.568  1.00 5241 O
ATOM 1921 N MET A 416 -=76.017 79.984 8.320 1.00 33.05 N
ATOM 1922 CA MET A 416 =77.150 80.589 7.624 1.00 34.79 C
ATOM 1923 C MET A 416 -78.164 81.280 8.596 1.00 3433 C
ATOM 1924 O MET A 416 -78.642 82.392 8313 1.00 30.58 O
ATOM 1925 CB MET A 416 =77.845 79.572 6.747 1.00 32.26 C
TABLE 56
ATOM 1926 CG  MET A 416 -=77.055 79.242 5.502 1.00 40.07 C
ATOM 19277 SD MET A 416 -=-77.961 78.233 4300 1.00 4333 8
ATOM 1928 CLE MET A 416 -77.903 76.610 5.083 1.00 44.36 C
ATOM 1929 N MET A 417 =78.450 R0.622 9.731 1.00 35.67 N
ATOM 1930 CA MET A 417 -79.346 81.182 10,760 1.00 35.07 C
ATOM 1931 C MET A 417  =7R.7753 82490 11.291 1.00 40.63 C
ATOM 1932 O MET A 417 -79.468 83481 11.416 1.00 32.87 O
ATOM 1933 CB MET A 417 -=79.535 R80.196 11.909 1.00 30.27 C
ATOM 1934 CG  MET A 417 -80.411 78.925 11468 1.00 29.12 C
ATOM 1935 8D MET A 417 -=-82.097 79.317 10974 1.00 2751 8
ATOM 1936 CE MET A 417 =-82.697 T9.803 12592 1.00 26.14 C
ATOM 1937 N GLN A 418 -=77.453 82501 11.554 1.00 40.22 N
ATOM 1938 CA GLN A 418 -=76.812 83728 12.067 1.00 46.89 C
ATOM 1939 C GLN A 418 -76.914 84.889 11.083 1.00 40.56 C
ATOM 1940 O GLN A 418  =77.210 85995 11.502 1.00 38.83 O
ATOM 1941 CB GLN A 418 -=75.360 83.513 12493 1.00 51.33 C
ATOM 1942 CG GLN A 418 =74.894 R4.615 13454 1.00 64.12 C
ATOM 1943 CD GLN A 418 =75.7706 84.65> 14.761 1.00 7541 C
ATOM 1944 NE2 GLN A 418 =735.7754 83.512 15479 1.00 70.14 N
ATOM 1945 OE1 GLN A 418 -76.304 85.695 15.106 1.00 82.82 O
ATOM 1946 N ARG A 419 -76.759 84.623 9787 1.00 37.57 N
ATOM 1947 CA ARG A 419 =-77.018 85.608 8.785 1.00 3941 C
ATOM 1948 C ARG A 419 -78.448 86.137 8.731 1.00 42,52 C
ATOM 1949 O ARG A 419 -78.655 87.349 8.509 1.00 40.64 O
ATOM 1950 CB ARG A 419 -=76.605 85.094 7406 1.00 49.15 C
ATOM 1951 CG ARG A 419 =75.085 85.231 7.162 1.00 63.02 C
ATOM 1952 CD ARG A 419 -74.635 85.012 5704  1.00 68.99 C
ATOM 1953 NE ARG A 419 =75476 R85.695 4.694 1.00 7728 N
ATOM 1954 CZ ARG A 419 -75.563 87.019 4484 1.00 74.70 C
ATOM 1955 NH1 ARG A 419 =74.881 R7.905 5.217 1.00 R0O.67 N1+
ATOM 1956 NH2 ARG A 419 -76.366 &7.471 3.525 1.00 7519 N
ATOM 1957 N ILE A 420 =79.434 85.244 8.803 1.00 37.33 N
ATOM 1958 CA ILE A 420 -80.842 85.642 8903 1.00 35.66 C
ATOM 1959 C ILE A 420 -81.054 86.502 10,133 1.00 36.93 C
ATOM 1960 O ILE A 420 =81.709 &7.557 10.052 1.00 36.22 O
TABLE 57
ATOM 1961 CB ILE A 420 -81.817 84419 R.R64 1.00 36.90 C
ATOM 1962 CG1 ILE A 420 =81.766 R3.780 7454 1.00 35.07 C
ATOM 1963 CG2 ILE A 420 =-83.271 84.828  9.1%3 1.00 36.40 C
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TABLE 57-continued
ATOM 1964 CD1 ILE A 420 =R82.362 R2.379 7.393 1.00 3825 C
ATOM 1965 N LYS A 421 =R0.500 R6.034 11.257 1.00 3935 N
ATOM 1966 CA LYS A 421 =R0.686 R6.883 12457 1.00 47.01 C
ATOM 1967 C LYS A 421 =R0.216 RKR.337 12.251 1.00 350.25 C
ATOM 1968 O LYS A 421 =R0.980 R9.261 12.521 1.00 4R.27 O
ATOM 1969 CB LYS A 421 =R0.004 R6.250 13.646 1.00 353.65 C
ATOM 1970 CG LYS A 421 =R0.390 R6.947 14.932 1.00 5838 C
ATOM 1971 CD LYS A 421 =R0467 R6.006 16.116 1.00 60.16 C
ATOM 1972 CE LYS A 421 =R0.092 R6.751 17.394 1.00 65.92 C
ATOM 1973 NZ LYS A 421 =73.606 R6.913 17.398 1.00 65.71 N1+
ATOM 1974 N LYS A 422 =79.024 RKR.544 11.676 1.00 539/ N
ATOM 1975 CA LYS A 422 =FRI08 RO921 11459 1.00 356.84 C
ATOM 1976 C LYS A 4272 79177 90701 10.334 1.00 49.14 C
ATOM 1977 O LYS A 422 =79312 91.903 10452 1.00 48.85 O
ATOM 1978 CB LYS A 4272 76969 RO965 11.349 1.00 57.20 C
ATOM 1979 CQG LYS A 422 =76.376 R9.343 12.601 1.00 67.73 C
ATOM 1980 CD LYS A 422 74963 R9.745 12960 1.00 72.93 C
ATOM 1981 CE LYS A 422 =74.532 RRO920 14.175 1.00 72.23 C
ATOM 1982 NZ LYS A 4272 =73.070 RBR994 14433 1.00 76.51 N1+
ATOM 1983 N THR A 423  =79.635 90.046 0281 1.00 41.52 N
ATOM 1984 CA THR A 423 =R0.119 90.77% ®.131 1.00 3R.98 C
ATOM 1985 C THR A 423 =R1.668 90.835 7.934 1.00 41.51 C
ATOM 1986 O THR A 423 =R2.165 91.703 7.203  1.00 44.20 O
ATOM 1987 CB THR A 423 =79.503 90.197 6.860 1.00 43.81 C
ATOM 1988 CG2 THR A 423  =77.959 90.314 6.900 1.00 44.09 C
ATOM 1989 OG1 THR A 423 =79.R8R6 RR.R14 6.752 1.00 46.10 O
ATOM 1990 N GLU A 424 =R2.420 K9.900 R.507 1.00 37.39 N
ATOM 1991 CA GLU A 424 —R3.R72 RO.R21 8.284 1.00 37.32 C
ATOM 1992 C GLU A 424 =R84.493 90.382 9554 1.00 3893 C
ATOM 1993 O GLU A 424 =R4.763 R9.637 10437 1.00 35.52 O
ATOM 1994 CB GLU A 424 —-R84.304 RBR.367 .09 1.00 3R.32 C
ATOM 1995 CG GLU A 424 —R3.R75 R7.720 6.807 1.00 36.39 C
TABLE 58
ATOM 1996 CD GLU A 424 —R4.428 RR.447 5.617 1.00 4227 C
ATOM 1997 OE1 GLU A 424 —R85.530 R9.054 5688 1.00 44.21 O
ATOM 1998 OE2 GLU A 424 =R3.755 RBR.429 4584 1.00 42.57 Ol-
ATOM 1999 N THR A 425 =R4.735 91.692 9557 1.00 33.28 N
ATOM 2000 CA THR A 425 =R5.046 92404 10.771 1.00 36.06 C
ATOM 2001 C THR A 425 =R6.535 92273  11.058 1.00 33.78 C
ATOM 2002 O THR A 425 =36.962 92.617 12.140 1.00 35.79 O
ATOM 2003 CB THR A 425 =R4.693 93 .R8RR 10.667 1.00 36.18 C
ATOM 2004 CG2 THR A 425  =R3.180 94.077 10.557 1.00 45.18 C
ATOM 2005 OG1l THR A 425 =R5.263 94412 0484 1.00 40.54 O
ATOM 2006 N GLU A 426 =R7.308 91.740 10.111 1.00 2803 N
ATOM 2007 CA GLU A 426 =RR. 702 91.358 10401 1.00 28.81 C
ATOM 2008 C GLU A 426 =RBR.ER7 RO.927 10908 1.00 26.50 C
ATOM 2009 O GLU A 426 =90.049 R9498 11.134 1.00 27.64 O
ATOM 2010 CB GLU A 426 —=R9.590 91.676 9178 1.00 31.39 C
ATOM 2011 CG GLU A 426 -=-89490 93.134 8.729 1.00 37.17 C
ATOM 2012 CD GLU A 426 =-90436 93456 7573 1.00 41.18 C
ATOM 2013 OE1 GLU A 428 =91.004 92.520 6.968 1.00 43.10 O
ATOM 2014 OE2 GLU A 426 =90.593 94,641 7.289 1.00 4R.02 Ol-
ATOM 2015 N THR A 427  =R7.7R9 R9.211 11.198 1.00 24.14 N
ATOM 2016 CA THR A 427 =R7.833 R7.R55 11.789 1.00 2542 C
ATOM 2017 C THR A 427 =R7.072 R7.R91 13.119 1.00 27.29 C
ATOM 2018 O THR A 427 =R6.379 RR.R52Z2 13.372 1.00 2589 O
ATOM 2019 CB THR A 427 =R7.213 R6.806 10872 1.00 28.91 C
ATOM 2020 CG2 THR A 427 =R7.688 R6.976 0496 1.00 27.62 C
ATOM 2021 OG1l THR A 427  =R3.779 R6.911 10853 1.00 32.19 O
ATOM 2022 N SER A 428 =R7.350 R86.932 13984 1.00 23.04 N
ATOM 2023 CA SER A 428 =R6.653 R6.655 15.246 1.00 2442 C
ATOM 2024 C SER A 428 =R6.608 R5.144 15.357 1.00 2583 C
ATOM 2025 O SER A 428 =R7.149 R4.387 14451 1.00 24.95 QO
ATOM 2026 CB SER A 428 =R7.386 R7.236 16455 1.00 25.64 C
ATOM 2027 OG SER A 428 =R7.487 RBR.641 16.271 1.60 33.94 O
ATOM 2028 N LEU A 429  =R5.989 R4.713 16445 1.00 2540 N
ATOM 2029 CA LEU A 429 —R6.058 R3.357 16904 1.00 27.19 C
ATOM 2030 C LEU A 429  —R6.7R85 R3.184 1R.183 1.00 28.22 C
TABLE 59
ATOM 2031 O LEU A 429 —R6.598 R3I.9%0 19.109 1.00 24.64 O
ATOM 2032 CB LEU A 429 —R4.623 R2.R66 17.131 1.00 30.15 C
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TABLE 59-continued
LEU A 429 —83.726 R2.738
LEU A 429  -82.352 82.206
LEU A 429 -84.271 81.744
HIS A 430 -87.474 82.032
HIS A 430 —-8R.078 8l1.564
HIS A 430 -86.980 81.514
HIS A 430 —-85.832 81.192
HIS A 430 -88.690 8O0.175
HIS A 430 -89.483 79.663
HIS A 430 -90.822 79.599
HIS A 430 —-88.398 79.140
HIS A 430 —-89.825 TR./RY
HIS A 430 -91.012 79.072
PRO A 431 -87.316 R1.822
PRO A 431 -86.234 K1.861
PRO A 431 -85456 R0.5346
PRO A 431 -84.279 80.571
PRO A 431 -86.953 82.253
PRO A 431 —-88.387 82.417
PRO A 431 -—-88.625 82.247
LEU A 432 -86.122 79.389
LEU A 432 -85424 7R.157
LEU A 432  -84.352 78.015
LEU A 432 -R83.231 77.514
LEU A 432 -86.395 76,988
LEU A 432  —=85.756 T75.588
LEU A 432 -84.950 75.447
LEU A 432 -86.847 74.513
LEU A 433 =-84.705 78.404
LEU A 433 —-83.713 T7R8.388
LEU A 433 -R2.637 79.414
LEU A 433 -81.473 79.173
LEU A 433 -84.396 T78.595
TABLE 60
LEU A 433 85464 T7T7.58%
LEU A 433  -R6.067 T7.876
LEU A 433 84916 76.155
GLN A 434 —-83.013 RO.573
GLN A 434 -R82.031 81.542
GLN A 434 -R0.977 R0.942
GLN A 434  -79.800 R1.173
GLN A 434 -R2.648 R2.731
GLN A 434 —R3.253 R3.747
GLN A 434  —R3.772 R84.985
GLN A 434 —84.840 R85.550
GLN A 434 —R3.205 85419
GLU A 435 -R81.424 R0O.21%
GLU A 435  -R0.540 79.620
GLU A 435 =79.659 T78.506%
GLU A 435  =7R8.475  TR.ART
GLU A 435  =T71.375 778.991
GLU A 435  —R80.552 78.283
GLU A 435 -R81.439 77.735
GLU A 435  =R2.154 78.550
GLU A 435 -R1.478 76482
ILE A 436 —-R0.221 77.763
ILE A 436 -79.421 76.759
ILE A 436 -78.345 77415
ILE A 436 =-77.173 77.000
ILE A 436 —-R0.308 75.755
ILE A 436 —R81.154 74.945
ILE A 436 =79.510 74.905
ILE A 436 —-R82.322 T74.256
TYR A 437  =TR.719 78.424
TYR A 437 =777 79,039
TYR A 437  =76.717 79.960
TYR A 437  =75.689 R0.254
TYR A 437  =78.521 79.786
TYR A 437 =79.132 78.814
TYR A 437 =78.312 77.953
TYR A 437 -R0.519 78.674
TYR A 437  —TR.835 76.957
TYR A 437 —-81.040 7T7.72%
TYR A 437 =80.174 76.885
TYR A 437 =R0.617 75.894

17.854
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34.00 C
37.07 C
33.70 C
2538 N
25.37 C
24.20 C
24.18 O
25772 C
20,51 C
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24.56 C
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26.50 C
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TABLE 60-continued
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ATOM 2107 N ILYS A 438 -77.000 80.453 20.600 1.00 37.60 N

ATOM 2108 CA  LYS A 438 -76.123 81.401 21.251 1.00 39.75 C

ATOM 2109 C LYS A 438 -74.796 80.720 21.465 1.00 38.00 C

ATOM 2110 O LYS A 438 -74.729 79.623 22.071 1.00 38.03 O

ATOM 2111 CB LYS A 438 -76.718 31.793 22.612 1.00 42.46 C

ATOM 2112 CG LYS A 438 -76.254 R83.122 23.159 1.00 51.86 C

ATOM 2113 CD LYS A 438 -=77.234 83.525 24.268 1.00 58.95 C

ATOM 2114 CE  LYS A 438 -76.733 84.712 25.064 1.00 65.81 C

ATOM 2115 NZ LYS A 438 -75.394 84.406 25.647 1.00 62.26 N1+

ATOM 2116 N ASP A 439 -73.742 81.365 21.029 1.00 44.04 N

ATOM 2117 CA  ASP A 439 -72.388 R80.934 21.395 1.00 49.58 C

ATOM 2118 C ASP A 439 -72.078 79.534 20.870 1.00 55.28% C

ATOM 2119 O ASP A 439 -71.323 78.795 21499 1.00 64.49 O

ATOM 2120 CB ASP A 439 —72.187 80.982 22951 1.00 49.50 C

ATOM 2121 CG  ASP A 439 -72.214 82378 23.502 1.00 51.51 C

ATOM 2122 OD1 ASP A 439 -71.786 83.305 22.792 1.00 54.56 O

ATOM 2123 OD2 ASP A 439 -72.655 R2.568 24.654 1.00 55.70 Ol1-

ATOM 2124 N MET A 440 -72.638 79.198 19.708 1.00 56.46 N

ATOM 2125 CA MET A 440 -72.558 77.857 19.135 1.00 59.32 C

ATOM 2126 C MET A 440 -71.533 77.799 17.991 1.00 60.65 C

ATOM 2127 O MET A 440 -70.714 78.708 17.818 1.00 75.07 O

ATOM 2128 CB  MET A 440 -73.951 77.429 18.628 1.00 54.21 C

ATOM 2129 CG MET A 440 -73.981 75.993 18.131 1.00 57.89 C

ATOM 2130 SD MET A 440 -75.366 75.444 17.097 1.00 44.85 S

ATOM 2131 CE MET A 440 -76.330 74.727 18421 1.00 46.57 C

TER 2132 MET A 440)

HETATM 2133 C01 MFR C 181 -85.170 73.923 10.756 1.00 5279 A C

HETATM 2134 N02 MFR C 181 -85.289 75.323 10.348 1.00 4265 A N

HETATM 2135 C03 MFR C 181 —-85.285 75440  8.852 1.00 40.00 A C

TABLE 62

HETATM 2136 C04 MFR C 181 ~85.397 76452 11.325 1.00 3499 A C

HETATM 2137 NO5 MFR C 181 ~85.502  77.620 10.870 1.00 5593 A N

HETATM 2138 N06 MFR C 181 —85.440 76490 12.785 1.00 3576 A N

HETATM 2139 C07 MFR C 183  —-84.265 76.024 13.505 1.00 2827 A C

HETATM 2140 NO8 MFR C 131 ~83.041 76.223 13.080 1.00 2833 A N

HETATM 2141 N09 MFR C 181 —84.537 75301 14.632 1.00 2377 A N

HETATM 2142 C01 LIG E 2 —94.683 67.061 -9.236 1.00 65.08 A C

HETATM 2143 C02 LIG E 2 -95.038 68.145 -8.216 1.00 6898 A C

HETATM 2144 C03 LIG E 2 —94468 67.851 -6.824 1.00 7222 A C

HETATM 2145 C04 LIG E 2 -95527 67.671 -=5.740 1.00 7419 A C

HETATM 2146 C05 LIG E 2 -96.313 66.354 -5.786 1.00 7254 A C

HETATM 2147 C06 LIG E 2 —97.830 66.572 -5.923 100 7699 A C

HETATM 2148 C07 LIG E 2 —98580 66.325 -4.598 1.00 7656 A C

HETATM 2149 O08 LIG E 2 -98974 64.973 -4421 100 8285 A O

HETATM 2150 C09 LIG E 2 -98344 64.301 -3.373 1.00 82.20A C

HETATM 2151 O10 LIG E 2 -97.243 63.407 -3.921 100 8930A C

HETATM 2152 Cl11 LIG E 2 —96.605 62459 -2968 1.00 79.70 A C

HETATM 2153 C12 LIG E 2 -95845 61429 -3.751 100 7649 A C

HETATM 2154 013 LIG E 2 —94981 62.130 -4.602 100 7649 A O

HETATM 2155 C14 LIG E 2 =97.626 61.796 -=2.015 100 7756 A C

HETATM 2156 O15 LIG E 2 —96.896 61.145 -0.985 100 9284 A O

HETATM 2157 C16 LIG E 2 -98445 62.865 -1.374 1.00 6952 A C

HETATM 2158 O17 LIG E 2 —99200 62.390 -0.206 100 6274 A O

HETATM 2159 C18 LIG E 2 -99279 63.567 -2.369 1.00 68.74 A C

HETATM 2160 019 LIG E 2 —100.097 64494 -1.626 1.00 6899 A O

TABLE 63 TABL)

CONECT 2133 2134 CONECT 21
CONECT 2134 2133 2135 2136 55 CONECT 21
CONECT 2135 2134 CONECT 21
CONECT 2136 2134 2137 2138 CONECT 21
CONECT 2137 2136 CONECT 21
CONECT 2138 2136 2139 CONECT 21
CONECT 2139 2138 2140 2141 CONECT 21
CONECT 2140 2139 60 CONECT 21
CONECT 2141 2139 CONECT 21
CONECT 2142 2143 CONECT 21
CONECT 2143 2142 2144 CONECT 21
CONECT 2144 2143 2145 CONECT 21
CONECT 2145 2144 2146 CONECT 21
CONECT 2146 2145 2147 63 END
CONECT 2147 2146 2148

48 21
49 21
50 21
51 21
52 21
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Example 6

A final exercise tolerance test was performed in mice to
verily whether metformin could improve exercise tolerance.

Metformin was administered by intraperitoneal injection
of metformin/PBS solution (solution of metformin dissolved
in PBS) so that the dose of metformin per body weight of
mice was 25 mg/kg. For the metformin-non-administered
group, an equal volume of PBS was intraperitoneally admin-
istered instead of the metformin/PBS solution.

The traming for the final exercise tolerance test, in which
the speed at start was 15 m/min and increased by 1 m/min
every 10 minutes, and the running time after the speed
reached 20 m/min was 10 minutes (1 hour 1n total), was
performed 5 times a week for a total of 4 weeks using a
treadmill device. Metformin administration was performed
at 10 pm each time, and the training was performed by a
protocol starting 12 hours later (10 am).

First, twenty 10-week-old male C57/BL/6 mice were
divided into 4 groups (5 mice per group). Among these 4
groups, for one group, neither training nor metformin
administration was performed (heremafter, referred to as
“control group”), for another group, only training was
performed without metformin administration (hereinaftter,
referred to as “training group™), for another group, only
metformin administration was performed without training
(heremaftter, referred to as “metformin administration
group”’), and for the remaining group, both metformin
administration and training were performed (heremafter,
referred to as “tramming+metiormin administration group™).
In addition, 1n order to average the motivation for exercise
and exercise preference of individual mice in each group, the
first exercise tolerance test was performed after training
acclimatization to rank the mice, and the mice were divided
into 4 groups so that the test results were even. Furthermore,
in the test after the training period, the exercise tolerance
was evaluated 1n such a manner that the running time was set
as the time until the number of electrode contacts during the
test reached 50 (number of shocks: NOS50), the speed at the
start was set as 15 m/min and increased by 1 m/min every
10 minutes, and when the speed reached the maximum speed
of 30 m/min, the running at the maximum speed was
performed until NOS50 was reached.

FIG. 19 shows the measurement results of the number of
shocks (NOS) 1n each elapsed time from the start of training
in each group. FIG. 19A shows the results of the control
group (“‘cont” 1n the figure) and the metformin administra-
tion group (“met” in the figure), and FIG. 19B shows the
results of the training group (“‘cont+train™ 1n the figure) and
the results of the tramning+metiormin administration group
(“met+train” in the figure). As shown i FIG. 19(A), the
metformin administration group did not show an 1mprove-
ment 1n exercise tolerance as compared with the control
group, and showed a slight decreasing tendency. On the
other hand, as shown 1n FIG. 19(B), the training+metformin
administration group showed higher exercise tolerance than
the training group. From these results, 1t was found that
metiormin alone does improve exercise tolerance, but the
combination ol metformin administration and training
improves exercise tolerance.

Example 7

A new PPARO activator was searched for using the
structure data of the co-crystal of metformin/PPARO.

Specifically, gunanidine derivatives or biguanidine deriva-
tives capable of fitting within the ligand binding pocket
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similar to metformin were searched for by performing a
docking mode analysis between metformin and PPARO

based on the structure data of the co-crystal of metformin/
PPARO® and performing a docking mode prediction calcula-
tion considering the solvent effects for known guamdine
derivatives and biguanidine derivatives. In the prediction,
the binding free energy was calculated based on the ther-
modynamic cycle, and the accuracy was improved by using
a trajectory ol molecular dynamics calculation (MM-PBSA:
Molecular Mechanic/Poisson Boltzmann Surface Area,
MM-GBSA: Molecular Mechanic/Generalized Born Sur-
face Area).

As shown 1n FIG. 20, the guanidino group of metformin
interacts with and binds to an amino acid residue in the

ligand binding pocket of hPPARO (Tyrd37, Leud433, Met417,
His287, Thr253, Grn250, Ph246 are shown 1n the figure).
His413 1s not shown because it 1s located in front of the
drawing. In addition, as a result of calculation of molecular
dynamics, 1t was found that the guamdino group of met-
formin can interact with amino acid residues more than the
amino acid residues shown in FIG. 2 depending on the
solvent conditions and the like. The energy of interaction

with each amino acid was calculated and the results of
comparison with GW501516 and GW0742 (CAS No.:

317318-84-6) among the GW medicines which are known as
PPARO synthetic agonists are shown 1n FIG. 21. As shown
in FIG. 21, similar to GW agonists, metformin can bind to
the seven amino acid residues 1n the ligand binding pocket
of hPPAR® with the 1llustrated binding energy. In particular,
the binding energies with Metd417 and Ph246 were appar-
ently higher 1n metformin than 1 GW agonists. This 1ndi-
cates that metformin 1s more stably immobilized at the
entrance of the ligand-binding pocket, has higher tilting-
down activity of helix-12, and has higher activity as an
agonist than GW agonists.

By the docking mode analysis, compounds having a
guanidino group or a biguanidino group at the molecular end
were selected 1n which the entire molecule entered into the
ligand binding pocket of hPPARO in a state where the
guanidino group and the like form hydrogen bonds with
His413, His287, Thr253 and Tyr437 of hPPAROS. The

selected compounds are candidate compounds for the
PPARO activator.

Example 8

Among the compounds (1-1-4), the eflects of compound
(B-1), compound (B-2), and compound (B-3) on the tran-
scriptional regulation of PPARO were ivestigated. The
cllects on the transcriptional activity of PPARO were mea-
sured by performing a luciferase assay on the cells treated
with 10 uM of each compound dissolved in DMSO.

Specifically, CV1 cells, which are cultured cells derived
from Ailrican green monkey kidneys, were seeded on a
24-well plate (1x105 cells/well) and cultured until they
became 70% contluent. DMEM containing 10% fetal bovine
serum and 1% antibiotic was used as the culture medium.
After reaching the desired cell density, the entire medium
was removed, and a mixture obtained by mixing 2 ul. of
MH2004 (plasmid encoding a firefly luciferase gene having
a (Gal4 activation sequence upstream: 100 ng/ul.), 1 ulL of
pRL-CMYV (plasmid encoding the Renilla reniformis luciier-
ase gene directly under the CMV promoter: 100 ng/ul.), 2 uL.
of GAL4-Ppard (plasmid encoding Gal4-DNA binding
region fused with PPARO gene: 100 ng/ull) and 1.5 ulL of
PEI (polyethylenimine: manufactured by Invitrogen) with
45 ul culture medium “Opti-MEM?” (registered trademark)
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(manufactured by Thermo Fisher Scientific) was added to
each well, and the cells were cultured for about 36 hours.
Then, the entire medium was replaced with a medium
containing a test substance to be examined for the transcrip-
tional activation ability of PPARO such as metformin, and
then cultured for 12 hours.

Then, the collected cells were lysed 1n a cell lysis bufler,
suspended with a luminescent substrate (firefly luciferin),
and the luminescence of the suspension was measured with
a luminometer. In addition, the remaining suspension was
mixed with Rerilla luciferin and the amount of lumines-
cence was measured with a luminometer. The result of the
amount of light emitted by Rerilla luciferin was used as the
intrinsic control of gene transfer. Finally, the amount of
luminescence of firefly luciferin was calculated as a light
emission intensity (RLU) by dividing by the amount of
luminescence of Renilla lucitern.

The results of the luciferase assay (n=3) are shown in
Table 64. The relative emission intensity of the reaction
solution treated with each compound was determined as the
transcriptional activation ability of PPARO 1n each com-
pound treatment, where the light emission intensity of the
reaction solution to which an equal amount of DMSO was
added (control) was defined as 1. The relative emission
intensities were all 1.1 or more 1n the reaction solutions to
which the compounds were added, and the transcriptional
activity of PPARO was increased. From this result, 1t was
found that these compounds can be PPARO activators.

TABL.

(Ll

64

Light emission Relative emission

intensity (RI1.1J) intensity
Compound Average SD Average SD
No addition 223550 - 1.00 -
B-1 250467 6573 1.12 0.03
B-2 265600 1652 1.19 0.01
B-3 457033 10308 2.04 0.05
Example 9

Among the compounds (1-1-2), compound (A-4) (1-{4-
[({2-|3-fluoro-4-(trifluoromethyl) phenyl]4-methylthiazole-
5-yl}methyl) thio]-2-methylbenzyl } guanidine) was synthe-
sized and 1ts eflect on the transcriptional regulation of
PPARO was imnvestigated.

Synthesis of Compound (A-4)

(1) Synthesis of S-(4-cyano-3-methylphenyl)ethanethioate

Chemical Formula 14

Me F

NHZS ACZO
- -
DMF
NC
1
Me S \ﬂ/ Me
Q

NC
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Na,S (5.08 g, 65.1 mmol) was added at once to a solution
obtained by dissolving 4-fluoro-2-methylbenzonitrile (CAS
No.: 147754-12-9, Compound 1) (8 g, 59.2 mmol) in DMF
(9 mL) at room temperature and in a nitrogen atmosphere.
The reaction mixture was stirred overnight. The resulting
mixture was cooled to 0° C., acetic anhydride (9 mL) was
added dropwise, and the mixture was then stirred at room
temperature for 1 hour. Subsequently, ethyl acetate (100 mL)
and water (30 mL) were added to the mixture. The entire
amount was layer-separated, and the organic layer was
washed with saturated brine (30 mLx2) and then dried over
anhydrous sodium sulfate. The solvent was then removed
under reduced pressure and the residue was purified by
column chromatography (silica gel, eluted with 3% to 40%
cthyl acetate 1n hexane) to obtain the above compound (1.4
g, 12.4% vyield) as a brown oil.

'"H NMR (400 MHz, CDCL,) & 7.62 (d, J=8.0 Hz, 1H),
7.39 (s, 1H), 7.33 (dd, J=8.0, 1.1 Hz, 1H), 2.56 (s, 3H), 2.45
(s, 3H).

(2) Synthesis of 4-[({2-[3-fluoro-4-(trifluoromethyl)
phenyl]-4-methylthiazole-5-yl} methyl) thio]-2-
methylbenzonitrile

Chemical formula 15
Me S \n/ Me
U O
F NC
2

CF;

-

K>,CO3/MeOH

11

Me N F
Ps
Mﬂ\‘/\/S Q -
F

NC/\/

12

A mixture of 5-(chloromethyl)-2-[3-fluoro-4-(trifluorom-
cthyl) phenyl]-4-methylthiazole (CAS No. 317319-33-8, US
Patent Publication 2003/0203947A1, Compound 11) (2.23
g, 7.22 mmol), S-(4-cyano-3-methylphenyl) ethanethioate
(Compound 2) (1.38 g, 7.22 mmol) and a solution obtained
by dissolving potasstum carbonate (1.22 g, 8.66 mmol) in
methanol (20 mL) was stirred at room temperature for 1
hour. The resulting mixture was filtered under vacuum and
the filter cake was collected and dissolved 1n dichlorometh-

ane (200 mL). The obtained organic matter was washed with
water (30 mL) and brine (30 mL), dried over anhydrous

sodium sulfate and concentrated under reduced pressure to
obtain the above compound (1.8 g, yield 59.1%) as a white
solid.

'H NMR (400 MHz, CDCL,) § 7.72 (dd, J=13.8, 9.8 Hz.
2H), 7.67-7.61 (m, 1H), 7.51 (d, J=8.1 Hz, 1H), 7.22 (s, 1H),
7.17 (d, 1=8.2 Hz, 1H), 4.32 (s, 2H), 2.51 (s, 3H), 2.43 (s,
3H).

MS-ESI (m/z) 423.1 [M+H]".
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(3) Synthesis of 4-[({2-[3-fluoro-4-(trifluoromethyl)
phenyl]-4-methylthiazole-5-yl} methyl) thio]-2-
methylbenzaldehyde

Chemuical formula 16

Me N F
‘ N\
Me S S DIBAL—H
CF =
NC
12
Me
N N\ F
Me S \/L
N ‘ AN q CF,
i

13

DIBAL-H (1.5 M toluene solution, 4.69 mL, 7.04 mmol)
was added dropwise to a solution obtained by dissolving
4-[({2-[3-fluoro-4-(trifluoromethyl) phenyl]-4-methylthiaz-
ole-5-yl}methyl) thio]-2-methylbenzonitrile (Compound
12) (1.98 g, 4.69 mmol) in dichloromethane (20 mL) at 0°
C. The obtained reaction mixture was stirred at 0° C. for 1
hour and then quenched with 10% hydrochloric acid (34
mL). The resulting mixture was vigorously stirred for 30
minutes. The resulting mixture was then treated with 20%
sodium potassium tartrate (34 mL) and the resulting mixture
was vigorously stirred for an additional 30 minutes. The
reaction mixture was basified to pH 9 with 15% sodium
hydroxide and then extracted with dichloromethane (60
ml.x3). All the obtained organic layers were combined,
washed with brine (40 mL), dried over anhydrous sodium
sulfate and concentrated under reduced pressure. The resi-
due was purified by column chromatography (silica gel,
cluted with 2% to 10% ethyl acetate 1n hexane) to obtain the
above compound (1.28 g, vield 64.0%) as a pale yellow

solid.

'H NMR (400 MHz, CDCl,) ¢ 10.19 (s, 1H), 7.72 (dd,
J=15.8, 7.6 Hz, 3H), 7.63 (t, J=7.6 Hz, 1H), 7.24 (s, 1H),
7.16 (s, 1H), 4.35 (s, 2H), 2.64 (s, 3H), 2.45 (s, 3H).

MS-ESI (m/z) 426.1 [M+H]".

(4) Synthesis of {4-[({2-[3-fluoro-4-(trifluorom-
ethyl) phenyl]-4-methylthiazole-5-yl} methyl}thio)-
2-methylphenyl}methanol

Chemical formula 17

NaBH,

MeOH
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-continued
Me N F
‘ N\
Me N
hh e
r \/

14

Sodium borohydride (NaBH,) (295 mg, 7.76 mmol) was
added 1n small portions to a solution obtained by dissolving
4-[({2-[3-fluoro-4-(trifluoromethyl) phenyl]-4-methylthiaz-
ole-5-y1}methyl)thio } -2-methylbenzaldehyde (Compound
13) (1.5 g, 3.53 mmol) in methanol (15 mL) at 0° C. The
resulting mixture was stirred at 0° C. for 30 minutes. An
aqueous ammonium chloride solution (20 mL) was added to
the mixture, and the mixture was extracted with ethyl acetate
(60 mLx2). The organic layers were combined, washed with
brine (20 mL), dried over anhydrous sodium sulfate and
concentrated under reduced pressure to obtain the above
compound (1.45 g, 96.0% vield) as a pale vellow solid.

"H NMR (400 MHz, CDCL,) & 7.75-7.67 (m, 2H), 7.65-
7.59 (m, 1H), 7.30(d, J=7.7 Hz, 1H), 7.19 (d, J=8.5 Hz, 2H),
4.68 (d, J=5.4 Hz, 2H), 4.21 (s, 2H), 2.30 (s, 6H).

MS-ESI (m/z) 428.1 [M+H]".

(5) Synthesis of 5-({[4-(chloromethyl)-3-meth-
ylphenyl]thio]methyl }-2-[3-fluoro-4-(trifluorom-
cthyl) phenyl]-4-methylthiazole

Chemical formula 18

Me

SOCl,
CF3 oo~

CH,Cl»

OH
14
Me N F
Me S \I S
Ck3
Cl

15

DMF (1 drop) and thionyl chloride (0.37 mL, 5.09 mmol)
were added dropwise to a solution obtained by dissolving
14-[({2-[3-fluoro-4-(trifluoromethyl) phenyl]-4-methylthi-
azole-5-yl}methyl) thio]-2-methylphenyl fmethanol (Com-
pound 14) (1.45 g, 3.39 mmol) 1 dichloromethane (14 mL)
at 0° C. The resulting mixture was stirred at 0° C. for 1 hour.
Water (10 mL) was added to the mixture and then the
organic layer was separated. The recovered organic layer
was washed with brine, dried over anhydrous sodium suliate
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and concentrated under reduced pressure to obtain the above
compound (1.47 g, 97.0% vield) as a yellow solid.

'"H NMR (400 MHz, CDCl,) 8 7.76-7.67 (m, 2H), 7.62 {(t,
J=7.6 Hz, 1H), 7.24 (d, J=7.9 Hz, 1H), 7.19-7.12 (m, 2H),
4.57 (s, 2H), 4.23 (s, 2H), 2.38 (s, 3H), 2.32 (s, 3H)).

MS-ESI (m/z) 446.0 [M+H]".

(6) Synthesis of 1,3-di-Boc-2-{4-[({2-[3-fluoro-4-
(trifluoromethyl )phenyl]-4-methylthiazole-5-yl]
methyl}thio)-2-methyl benzyl]guanidine

Chemuical formula 19

5

96

NH
Me\______..-N F )J\
‘ \ BocHN NHBoc
Me\ N S\/-...___S - 4
‘ ) K,COs, DMF
e
Cl
15
Me N F
| N
Me S
> CFx
]E‘EGB
HNYN
NHBoc
16
A mixture containing 5-({[4-(chloromethyl)-3-meth- (7) Synthesis of 1-{4-[({2-[3-fluoro-4-(trifluorom-
ylphenyl) thio]methyl}-2-[3-fluoro-4-(trifluoromethyl) phe- ethyl) phenyl]4-methylthiazole-5-yl}methyl) thio]-
nyl]-4-methylthiazole (Compound 15) (1.47 g, 3.3 mmol), 2-methylbenzyl } guanidine
50

1,3-bis (tert-butoxycarbonyl) guanidine (CAS No. 154476-
57-0, Compound 4) (1.28 g, 4.95 mmoL) and potassium
carbonate (685 mg, 4.95 mmol) dissolved in DMF (15 mL)
was heated at 75° C. for 1 hour in a nitrogen atmosphere.
The mixture was then diluted with water (60 mL). The entire

amount was extracted with ethyl acetate (60 mLx3). All of °° Chemical formula 20

Me N F
‘ N
Me S . AM HCl/
CE3 1,4-

the recovered organic layers were combined, washed with
brine (30 mLx2), dried over anhydrous sodium sulfate and
concentrated under reduced pressure. The residue was puri-

fied by column chromatography (silica gel, eluted with 1%
to 10% ethyl acetate in hexane) to obtain the above com-

pound (1.6 g, vield 73%) as a pale green solid.

'H NMR (400 MHz, CDCl5) 8 9.50 (s, 1H), 9.35 (s, 1H),
7.70 (t, I=10.1 Hz, 2H), 7.62 (t, )=7.5 Hz, 1H), 7.14-7.16
(m, 2H), 6.90 (d, J=7.8 Hz, 1H), 5.12 (s, 2H), 4.19 (s, 2H).
2.30 (s, 3H), 2.25 (s, 3H), 1.46 (s, 9H), 1.22 (s, 9H).

MS-ESI (m/z) 669.3 [M+H]".

60

dioxane

30C

65

16
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-continued
Me N F

A\
~ X ‘ S

A
(\/

CFE3

A-4

A mixture of a solution obtained by dissolving 1,3-di-
Boc-2-{4-[({2-[3-fluoro-4-(trifluoromethyl) phenyl]-4-
methylthiazole-5-y1} methyl) thio]-2-methyl
benzyl } guanidine (Compound 16) (800 mg, 1.2 mmol) in
1.,4-dioxane (8 mL) with HCl/1,4-dioxane (4.0M, 3.0 mL)
was stirred at 50° C. for 2 hours. Next, the solvent was
removed under reduced pressure, the residue was dissolved
in methanol (6 mL), and the pH was adjusted to 8 to 9 with
an aqueous sodium carbonate solution. Water (15 mL) was
added to the obtained mixture, and the mixture was vacuum
filtered. The resulting filter cake was washed with water (10
ml.) and dried in high vacuum to obtain the above com-
pound (A-4) (350 mg, 62% vield) as a white solid.

'"H NMR (300 MHz, DMSO-d6): & 7.92-7.84 (m, 3H),
7.55-7.00 (m, SH), 4.48 (s, 2H), 4.20 (S, 2H), 2.31 (s, 3H),
2.22 (s, 3H).

MS-ESI (m/z) 469.2 [M+H]".

The eflect of the obtained compound (A-4) on PPAROS
activity was mvestigated. Specifically, a luciferase assay was
carried out 1n the same manner as 1n Example 8 except that
compound (A-4) dissolved mn DMSO (0.1%) was added to
the reaction system as a test substance (n=3). The measure-
ment result of the relative transcriptional activation ability
obtained by the luciferase assay 1s shown 1 FIG. 22. As a
result, 1t was observed that the transcriptional activity of
PPARO tended to increase depending on the amount of
compound (A-4) added. However, when the addition
amount was 350 uM or more, the cells died and 1t was
impossible to measure the transcription activity of PPARGO.
From these results, 1t was found that compound (A-4) can be
used as a PPARO activator.

SEQUENCE LISTING

<160> NUMBER OF SEQ ID NOS: 1
<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 1

LENGTH: 441

TYPE: PRT

ORGANISM: Homo sapiens
FEATURE :

OTHER INFORMATION: PPARdelta

<400> SEQUENCE: 1
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Example 10

The effect of compound (A-4) on the expression of the
gene whose expression 1s mduced by PPARO was investi-
gated. Specifically, compound (A-4) was added to mouse
skeletal muscle-derived myoblast cell line C2C12 cells, and
the expression levels of the angptld, pdk4 and the cptla
genes, whose expression 1s induced by PPARO (NPL 12),
were measured. In addition, the Hprt gene was used as an
endogenous control, and GW0742 was used as a positive
control for PPAR® activation.

First, C2C12 cells were seeded on a 24-well plate (1x10°
cells/well) and cultured until 80-90% confluent. DMEM
containing 10% bovine serum and 1% antibiotic was used as
the culture medium. After culturing for 36 hours, when the
target cell density was reached, the entire medium was
replaced with a serum-iree DMEM medium containing each
concentration of compound (A-4), and the cells were cul-
tured for 16 hours (n=3). After culturing, the medium was
discarded, a trizol reagent (manufactured by Invitrogen) for
RINNA extraction was directly added to each well to lyse the
cells, and then the total RNA was extracted by ethanol
precipitation. Using the obtained total RNA as a template,
cDNA was synthesized using the reverse transcriptase
“Superscript” (manufactured by Biorad).

Quantitative PCR was performed using the obtained
cDNA as a template. The cDNA of the template, the primer
that amplifies each gene to be measured, and the polymerase
mix “ssoFast EvaGreen Supermix” (manufactured by Bio-
rad) for quantitative PCR were mixed. Analysis was per-

formed using a real-time PCR detection system “CFX
connect (registered trademark)” (manufactured by Biorad).

From the obtained gene expression data, the expression
level of each gene was divided by the expression level of the
endogenous control gene to calculate the relative expression
level.

The results are shown 1n FIGS. 23A-C. As a result, 1n the
cells to which 10 uM of compound (A-4) was added, the
expression levels of the angptld gene, pdk4 gene, and the
cptla gene were increased, as 1 the cells to which the
GWO0742 was added. From the results, 1t was confirmed that

compound (A-4) has an ability to activate the transcriptional
activity of PPARO.
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The 1nvention claimed 1s:
1. A PPARO agonist comprising a guanidine derivative as
an active mgredient, wherein

the PPARO agonist activates transcriptional activity of

PPARO (peroxisome proliferator-activated receptor 0);
and

the guamdine derivative 1s a compound represented by
any of the following formulas (A-1) to (A-4), (B-1) to

(B'3):
(A-1)
NH
PN
S N NI,
CF; \ j\/\g H
N CH. CH.
(A-2)
NH
o M
S N NH,
CF; \ jl\/\g H
N CHa CH3
F
(A-3)

NH

PR

S N NH,
CFa A | S
N CH;
NH

A

S N NH,
CFa \ | S
N CHa CH3

NH

SRS

(A-4)

(B-1)
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-continued
(B-2)
NH
OO
H
(B-3)
NH
N )J\ NH,.
O H
O
\CH3

2. The PPARO agonist according to claim 1, wherein

the guanidine derivative i1s capable of fitting within a
ligand binding pocket of PPARO, in a state where a
guanidino group form a hydrogen bond with amino
acid residues corresponding to each of the 413th his-
tidine, 287th histidine, 253rd threonine and the 437th
tyrosine of human PPAROS, among amino acid residues
constituting an interior surface of the ligand binding
pocket.

3. An exercise tolerance-improving agent comprising the
PPARO® agonist defined 1in claim 1 as an active ingredient.

4. A pharmaceutical composition containing the PPARS
agonist according to claim 1, wherein

the pharmaceutical composition 1s for treating or prevent-
ing a disease for which a therapeutic eflect can be

obtained by activating a transcriptional activity of
PPARO.

5. The pharmaceutical composition according to claim 4,
wherein the disease 1s diabetes, obesity, cardiomyopathy, or
liver fibrosis.

6. The pharmaceutical composition according to claim 4,
wherein the pharmaceutical composition 1s for immuno-
therapy.
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