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Supplementary Materials

Additions to the methodology section

Choice of the electronic state for the initial reactant structure. The choice of describing the
initial complex with a neutral charge and associated to a spin multiplicity of 2 arises from the
analysis performed in a previous work (see S. Fiorucci, J. Golebiowski, D. Cabrol-Bas, S.
Antonczak, ChemPhysChem, 2004, 5, 1726-1733). In this study, we have shown that the
characterization of this initial intermediate in a spin state multiplicity of 4 leads to a complex
less stable in energy than the corresponding one, when a 2 spin state multiplicity is chosen.
The same result is found for the characterization of the TS1 stationary points. Here, only the
doublet spin state is thus presented, according to the fact that no avoided crossing section
occurs in the course of the reaction mechanism.

However, this choice leads to initial molecular structures (denoted RI in the manuscript) in
which the spin density is not associated to a single electron localized in single spinorbital.
Indeed analysis of atomic spin densities for these intermediates show two single electrons
localized in two o molecular orbitals while a third one is localized in a B molecular orbital,
leading then to an overall 2 spin state multiplicity. This point explains the high negative
values of atomic spin densities found in these initial complexes. However, as soon as the
covalent bond is in formation (TS1), the atomic spin densities are mainly localized in a single
oo molecular spinorbital. This trend is also found for I1 intermediates and a fortiori for the
following successive steps of the mechanism.

Estimation of the rotation and pyramidalisation angles. The calculation of the angle of
rotation of the B-ring with respect to the AC conjugated rings is not straightforward since
pyramidalisation phenomena occurs at the C2 carbon atom in the course of the mechanism.
Thus this angle was estimated as the angle between planes defined by atoms belonging to the
B-ring on one hand and by atoms belonging to the C-ring on the other. Practically speaking,
these values derive from the angle defined by the vector product between normal vectors of
the two planes. These planes and vectors have been estimated twice for each ring by
considering three atom positions by ring among 6 possible. Four angle values are produced
and the average is presented here.

The pyramidalisation angle can be viewed as the movement of B-Ring outside the plane
defined by AC conjugated rings, but it is once again dependant of a non symmetrical
deformation at the O1 and C3 atoms. Thus, in addition to this value, we have also calculated
this angle as the deformation at the C2 carbon atom, considered as the center of the
pyramidalisation angle.

Point Charge Calculations. To assess the role played by amino acids constituting the binding
pocket on the substrate, several frames have been chosen on the criteria that they represent the
most sampled conformations of quercetin and they have been then minimized by molecular
mechanics protocols. Quercetin, 22 residues, the copper center and two water molecules
embedded in the cavity were then extracted from these structures. Then, quantum chemical
point charge calculations were performed, considering quercetin at the B3LYP/6-31(+)G*
level. Residues constituting the active site (number 33, 35, 51, 52, 53, 63, 67, 69, 73, 74, 75,
112, 123, 132, 135, 136, 139, 163, 169, 172, 175 and 176), the metal centre and the two water
molecules were considered as a background charge distribution. In the quantum chemical
calculation, the substrate quercetin was considered as oxidized by the copper cation and
deprotonated by GLU?7s.

(for more details, see S. Fiorucci, J. Golebiowski, D. Cabrol-Bass, S. Antonczak, Molecular
Simulations bring new insights into Flavonoid/Quercetinase Interaction Modes. Proteins-
Structure, Function and Bioinformatics, 67, 2007, 961-970. )



Energies vs Pyramidalisation and Rotation Angles. In order to evaluate the role of the
rotation of the B-ring with respect to the AC conjugated rings and the pyramidalisation at the
C2 carbon atom upon the energy of the dioxygen addition, several scans have been
performed. In the manuscript are presented two energy evolutions with respect to
pyramidalisation at the C2 carbon atom. Considering the dashed black line, the three
anchoring points, namely the two water molecules and the copper cation, have been initially
placed using coordinates arising from the X-Ray structure. The complex was optimized, the
three anchoring points were then frozen and the scan has been performed. This protocol can
be considered as drastic with respect to the complete system, i.e. quercetin embedded in the
enzyme cavity, where the substrate, the water molecules and the cation can move with respect
to each others. Thus, the evolution of the energy reported here can be considered as the upper
values of the deviation of the absolute energy. Note that B-ring rotation occurs when
pyramidalisation is effective.

Considering the rotation, several tests have been performed, including the influence of the
computational level. These are reported in the following figure that shows that the increase of
the energy with respect to the B-ring rotation is limited. Thus, this result puts forward that the
substrate can undergo structural deformations with a limited energy cost. Such evolutions
have already been reported for quercetin and related flavonoids (see S. Antonczak, Electronic
description of four flavonoids revisited by DFT method, Journal of Molecular Structure:
THEOCHEM, 856, 2008, 38-45).
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Influence of the Glu amino-acid. In order gain deeper insight in the role of the Glu73 ligand
of the copper atom, the firsts steps of the oxygenolysis mechanism have been characterized in
the presence of a model of this amino-acid (an HCOOH molecule has been chosen). This one
was placed according to the structure optimized in a previous theoretical study on the subject
(see Siegbahn P.E.M. Hybrid DFT Study of the Mechanism of Quercetin 2,3-Dioxygenase ,
Inorg. Chem. 43, 2004, 5944-5953). However, the H atom linked to the carbon atom of this
model of amino-acid has been oriented along the direction towards the place where the cation
should be located. This solution was chosen to avoid strong electrostatic repulsions between
oxygen atoms O3, O4 and OS5 of the substrate and of this model of amino-acid. Then, four
atoms were frozen in the cartesian space (two of the substrate and two belonging to the
amino-acid model) and the intermediates have been characterized.
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Results
Structures. All the cartesian coordinates for each of the characterized stationary points (xyz
text files) as well as a complete set of net atomic charges and atomic spin densities are

available upon request.
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Table S2 Transition energies (in kcal.mol™) for each stationary point of the morin Ilc
intermediate formation, of quercetin H-transferred oxygenolysis and for quercetin

oxygenolysis stabilized by a model of Glu73.

H-transfer in morin oxygenolysis

I1 TS =11 I1b TS1b - 110) Ilc
AH /- TAS - 1.8/0.7 02/-0.4 36/1.2 -84/-0.8
AG - 2.5 -0.3 4.7 9.2

H-transferred quercetin oxygenolysis

RIn TS1u Iy TS2yu 124
AH /-TAS - 7.8/52 -2.7/-0.2 159/1.3 -12.7/-5.0
AG - 13.0 -2.9 17.1 -17.7

Stability with respect to quercetin

AG 7.2 7.4 0.3 -6.6 6.2

Quercetin oxygenolysis interacting with Glus;*

Rlgy TSlgn gy TS26n a1
_TAS - 13 0.3 0.8 (3.6) 3.2(1.0)
AH - 5.7 2.5 19.0(12.7) 43 (-13.5)
AG - 7.1 22 198 (163)  -1.1 (-12.5)

a) In parenthesis are given energy transition for structure where Hos is transferred onto O3
oxygen atom. 1y, TS2x 6w and 12y iy are respectively 8.4, 5.0 and -6.4 kcal.mol™ less or
more stable in energy than the corresponding 11y, TS2g1, and 12y, structures.
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Quercetin. Selected geometrical parameters (bond in A and angles in degrees), atomic spin
densities and sum of NPA Atomic Charges (X£qac: atoms of the A and C rings; Xqg: atoms of
the B ring; Xq02: oxygen atom of the initial dioxygen) computed for each stationary point of
the quercetin oxygenolysis mechanism.

RI TS1 I1 TS2 12 TS3 I3 TS4 PDT

Geometrical parameters

C2-Oa 3.20 1.93 1.49 1.41 1.41 1.41 1.40 1.35 1.21
C2-C3 145 1.50 1.57 1.59 1.58 1.58 1.58 1.89 3.60
C3-C4 |1.52 1.53 1.54 1.62 1.74 1.93 3.88 3.65 4.17
C3-03 |1.24 1.22 1.21 1.18 1.18 1.17 1.18 1.16 1.14
C4-Ob ©4.71 3.92 3.20 1.79 1.46 1.44 1.39 1.37 1.30
C4-04 ([1.24 1.24 1.24 1.24 1.26 1.25 1.22 1.23 1.30
Oa-Ob [1.22 1.26 1.33 1.42 1.48 1.48 1.47 1.52 4.42
Orot 2.4 14.1 58.2 28.0 37.9 11.4 69.0 45.2 45.4
01,y 179.5 1536 128.7 1243 1181 1400 116.1 113.5 90.9
02, 0.3 16.1 30.0 323 35.8 23.1 343 333 34.1

Atomic Spin Densities

C2 -0.38  -0.12  0.00 0.05 0.08 0.10 0.12 0.34 0.0
C3 0.00 0.00 0.00 0.09 0.16 0.26 0.55 0.29 0.0
03 -0.31  -0.06  0.00 0.14 0.16 0.19 0.27 0.15 0.0
04 -0.04  -0.01  0.00 0.19 0.28 0.19 0.00 0.01 0.26
Oa 0.98 0.52 0.28 0.13 0.01 0.00 0.02 0.01 0.0
Ob 0.99 0.71 0.70 0.31 0.06 0.06 0.00 0.08 0.75

Charge Distribution

Yqac  [0.11  0.14 0.28 0.40 0.49 0.49 0.51 0.55 0.85
2qs 0.13 0.11 0.06 0.09 0.10 0.09 0.06 0.05 0.05
DI -0.01  -025 -034 -049 -059 -0.58 -0.57 -0.60 -0.90
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Galangin: Selected geometrical parameters(bond in A and angles in degrees), atomic spin
densities and sum of NPA Atomic Charges (£qac : atoms of the A and C rings; Xqp : atoms of
the B ring; 2,0, : oxygen atom of the initial dioxygen) computed for each stationary point of

the galangin oxygenolysis mechanism.

RI TSI 11 TS2 2 TS3 13 TS4 PDT
Geometrical parameters
C2-0a| 373 196 149 1.41 141 141 140 135 121
C2-C3| 145 150  1.56 1.59 158 158 158 1.88 3.59
C3-C4| 152 153 154 1.62 1.74 192 388 3.62 419
C3-03| 124 122 121 1.18 118 117 118 116 1.14
C4-Ob| 384 392 320 1.78 146 144 139 137 130
C4-04| 124 124 124 1.24 126 125 122 123 126
Oa-Ob| 122 126 133 1.42 148 147 146 153 445
Brot 471 1580 s838I 28.34 3828 34.85 71.13 43.97 18.73
01 043 1532 3006 3233 3581 6225 3451 3335 25.1
020 | 17930 15484 12861 12426 118.09 144.11 115.68 113.40 89.9
Atomic Spin Densities
€1 041 w016 -001 0,05 008 026 0,12 033 000
S oo 000 001 0,09 017 010 055 030 %00
O3 1 032 007 000 0,15 016 019 027 o015 %00
O% | 004 -001 000 020 028 019 000 o001 7
Oa 1 908 055 028 0,13 000 000 002 o001 %01
Ob 1 100 073 070 0,31 007 006 000 010 >
Charge Distribution
Z4ac | 009 013 027 0,41 050 050 051 057 8
2B 010 009 006 0,08 009 008 005 003 %04
Zq02 0,01  -023 -033 049 -058 -058 -057 -0,60 >
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Kaempferol: Selected geometrical parameters(bond in A and angles in degrees), atomic spin
densities and sum of NPA Atomic Charges (£qac : atoms of the A and C rings; Xqp : atoms of
the B ring; 2,0, : oxygen atom of the initial dioxygen) computed for each stationary point of

the kaempferol oxygenolysis mechanism.

RI TS1 I1 TS2 12 TS3 I3 TS4  PDT
Geometrical parameters

C2-Oa| 3.20 1.93 1.49 1.41 1.41 1.41 1.40 .36 1.21
C2-C3| 145 1.50 1.56 1.60 1.58 1.58 1.58 1.88  3.59
C3-C4| 1.52 1.53 1.54 1.62 1.74 1.93 3.87 3.57 4.9
C3-03| 1.24 1.22 1.21 1.18 1.18 1.17 1.18 1.16 1.14
C4-Ob | 4.68 3.93 3.20 1.79 1.46 1.44 1.39 1.37  1.30
C4-04| 1.24 1.24 1.24 1.24 1.26 1.25 1.22 1.23 1.26
Oa-Ob | 1.22 1.26 1.33 1.42 1.48 1.47 1.46 1.52 445

Brot 282 1396 56091 27.76 3745 3454 70.10 4034 4221
O0l,: | 045 1625 30.01 32.37 35.86  36.00 3449 3351 250
02, | 179.28 153.31 128.81 12427  118.11 117.69 115.86 113.85 89.9

Atomic Spin Densities
C2 -0.37  -0.12  -0.01 0.05 0.08 0.09 0.12 034  0.00
C3 0.00  0.00 0.01 0.09 0.16  0.26 0.55 0.29  0.00
03 -0.31  -0.05 0.00 0.14 0.16  0.18 0.27 0.15  0.00
04 -0.04  -0.01 0.00 0.19 0.28 0.19 0.00  0.01 0.27

Oa 0.98 0.51 0.28 0.13 0.01 0.00 0.02 0.01 0.01

Ob 0.99 0.71 0.70 0.31 0.06 0.06 0.00 0.08 0.74
Charge Distribution

2qac | -0.12  0.12 0.25 0.39 0.47 0.48 0.49 0.53 0,85

2qs 0.14 0.13 0.09 0.10 0.11 -046  0.08 0.07 0,06
X2 | -0.01 -025 -0.34 -0.49 -0.59 -0.01 -0.57 -0.60 -0,91
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Myrecitin: Selected geometrical parameters(bond in A and angles in degrees), atomic spin
densities and sum of NPA Atomic Charges (£qac : atoms of the A and C rings; Xqp : atoms of
the B ring; 2,0, : oxygen atom of the initial dioxygen) computed for each stationary point of

the myrecitin oxygenolysis mechanism.

RI TS1 I1 TS2 12 TS3 I3 TS4  PDT

Geometrical parameters

C2-Oa | 3.18 1.92 1.51 1.41 1.41 1.41 1.40 1.36 1.21
C2-C3| 145 1.50 1.56 1.60 1.58 1.58 1.58 1.90  3.59
C3-C4 152 1.53 1.54 1.62 1.73 1.93 3.87 3.66 4.16
C3-03 | 1.24 1.22 1.21 1.18 1.18 1.17 1.18 1.16 1.14
C4-Ob | 4.55 3.89 3.01 1.80 1.46 1.44 1.39 1.37 1.30
C4-04 | 1.24 1.24 1.24 1.24 1.26 1.25 1.22 1.23 1.26
Oa-Ob | 1.22 1.26 1.32 1.42 1.48 1.48 1.47 1.52 441

Brot 1.70 1440 33.83 30.18 3742 3447 68.02 4531 4554
Ol,: | 040 1630 31.15 32.36 35.66 35.81 3422 3318 339
02, | 179.36 153.24 126.87 124.18  118.25 117.86 11620 113.51 91.2

Atomic Spin Densities
C2 -0.37  -0.11  -0.02 0.05 0.00 0.09 0.12 034  0.00
C3 -0.01  0.00 0.00 0.09 0.00 026  0.55 0.29  0.00
03 -0.30  -0.05 0.00 0.14 0.00 0.18 0.27 0.15  0.00

04 -0.04  -0.01 0.00 0.19 0.00 0.18 0.00 0.01 0.26

Oa 0.98 0.51 0.31 0.13 0.01 0.00 0.02 0.01 0.01

Ob 0.99 0.71 0.67 0.30 0.01 0.06 0.00 0.08  0.75
Charge Distribution

2qac | -0.12  0.14 0.28 0.41 0.49 0.49 0.52 0.55 0,85
2qB 0.13 0.11 0.07 0.09 0.10 0.09 0.06 0.05 0,05
Y02 | -0.01 -0.25 -0.35 -0.50 -0.59  -0.58 -0.57  -0.60 -0,90
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Fisetin: Selected geometrical parameters(bond in A and angles in degrees), atomic spin
densities and sum of NPA Atomic Charges (£qac : atoms of the A and C rings; Xqp : atoms of
the B ring; 2,0, : oxygen atom of the initial dioxygen) computed for each stationary point of

the fisetin oxygenolysis mechanism.

RI TS1 I1 TS2 12 TS3 I3 TS4  PDT

Geometrical parameters

C2-Oa | 3.19 1.95 1.50 1.50 1.41 1.41 1.40 1.36 1.21
C2-C3 | 145 1.50 1.57 1.60 1.58 1.58 1.58 1.89  3.62
C3-C4 | 1.53 1.54 1.55 1.63 1.73 1.88 3.86 322 422
C3-03 | 1.24 1.22 1.20 1.18 1.18 1.17 1.18 1.16 1.14
C4-Ob | 4.72 3.93 2.98 1.80 1.47 1.46 1.39 1.38 1.28
C4-04 | 1.23 1.22 1.22 1.23 1.25 1.24 1.21 1.21 1.27
Oa-Ob | 1.22 1.26 1.32 1.42 1.48 1.48 1.47 1.51 1.46

Orot 291 13.84 35.84 28.43 37.77 3554 70.78 2096 43.1

01y 0.5 15.5 31.4 32.7 36.1 36.2 34.6 34.5 33.9

02, | 179.3 1546 1265 123.7 117.8 1174 1158 1137 99.1

Atomic Spin Densities
C2 -0.40 -0.14  -0.02 0.05 0.08 0.09 0.12 033 0.00
C3 0.01 0.00 0.00 0.10 0.17 0.25 0.55 0.29  0.00
03 -0.31  -0.06 0.00 0.13 0.14 0.17 027 0.16 0.00
04 -0.05  -0.01 0.00 0.26 039  0.28 0.00  0.01 0.46
Oa 0.98 0.54 0.30 0.12 0.00 0.00 0.02 0.01 0.00

Ob 0.99 0.72 0.68 0.29 0.05 0.05 0.01 0.07  0.60
Charge Distribution
2qac | -0.10 0.14 0.28 0.43 0.51 0.51 0.53 0.55 0,94

2qs 0.12 0.11 0.06 0.08 0.09 0.09 0.05 0.05 0,05
g2 | -0.01 -024  -0.35 -0.51 -0.60 -0.60 -0.58 -0.60 -0,99
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H transfer in morin oxygenolysis. Selected geometrical parameters (bond in A and angles in

degrees), atomic spin densities and NPA Atomic Charges computed for each stationary point

of the morin I1c intermediate formation.

I1 TS = 11b) I1b TSqib - 110) Ilc
Geometrical Parameters
C2-Oa 1.50 1.52 1.52 1.44 1.43
02’-H2’ 0.98 0.98 0.98 1.14 1.78
0a-0b 1.32 1.32 1.32 1.41 1.45
03-H2’ 1.80 2.17 2.66 2.96 3.17
Ob-H2’ 3.42 2.28 1.86 1.26 0.99
Orot 58.1 34.2 24.8 34.2 46.6
015y 129.4 127.3 157.6 123.1 119.9
025y 29.7 31.4 10.7 33.6 35.5
Atomic Spin Densities
cr 0.00 0.02 0.03 0.26 0.37
c3® 0.00 0.00 0.00 0.05 0.21
Cs 0.00 0.01 0.01 0.28 0.46
02’ 0.00 0.01 0.02 0.20 0.35
Oa 0.28 0.31 0.32 0.16 0.01
Ob 0.71 0.66 0.62 0.23 0.00
Net Atomic Charges
Oa -0.18 -0.18 -0.17 -0.26 -0.33
Ob -0.15 -0.18 -0.20 -0.41 -0.47
cr -0.22 -0.21 -0.22 -0.10 -0.06
Cs -0.30 -0.30 -0.30 -0.21 -0.16
2qac 0.25 0.27 0.28 0.26 0.24
2qs 0.08 0.09 0.09 0.41(0.14)  0.56 (0.29)
2402 -0.33 -0.36 -0.37 -0.67 (-0.40) -0.80 (-0.53)
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H-transferred quercetin oxygenolysis. Selected geometrical parameters (bond in A and
angles in degrees), atomic spin densities and NPA Atomic Charges computed for each

stationary point of the H-transferred quercetin oxygenolysis.

Ry TS1n Iy nTS2y 12y
Geometrical Parameters
C2-Oa 3.19 1.91 1.51 1.43 1.41
C2-C3 1.45 1.50 1.56 1.55 1.55
C3-C4 1.48 1.50 1.49 1.51 1.53
C3-03 1.25 1.22 1.21 1.20 1.20
C4-04 1.31 1.31 1.31 1.30 1.36
C4-0b - - 3.25 1.95 1.46
Oa-Ob 1.22 1.26 1.32 1.42 1.51
Orot 2.2 15.9 57.8 47.6 38.9
01,y 179.6 151.9 129.8 120.9 120.0
025y 0.3 17.0 29.3 353 36.5
Atomic Spin Densities
Oa 0.98 0.51 0.29 0.09 -
Ob 0.99 0.71 0.70 0.42 0.01
Carbon C2:-0.33 C2:-0.11 - C8:0.21 C6:0.34
C10:0.34 C8:0.46
C10:0.25
Oxygen -0.27 -0.05 - 05:0.19 05:0.37
Net Atomic Charges
Oa -0.01 -0.14 -0.18 -0.28 -0.31
Ob 0.00 -0.11 -0.15 -0.22 -0.31
2qac -0.12 0.14 0.27 0.44 0.55
2qB 0.13 0.11 0.06 0.06 0.06
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Quercetin oxygenolysis stabilized by a model of Glu73. Selected geometrical parameters
(bond in A and angles in degrees), atomic spin densities and NPA Atomic Charges computed

for each stationary point of the quercetin oxygenolysis stabilized by a model of Glu73.

RlG TSlgn e TS26n g
Geometrical Parameters
C2-Oa 3.06 1.96 1.53 1.42 1.41
C2-C3 1.45 1.50 1.56 1.60 1.59
C3-C4 1.52 1.53 1.54 1.62 1.71
C3-03 1.25 1.22 1.20 1.18 1.18
C4-04 1.24 1.24 1.24 1.24 1.27
C4-0b 4.54 3.61 3.02 1.87 1.48
0a-Ob 1.22 1.27 1.32 1.44 1.47
Ob-Hgy, 2.52 2.00 1.92 1.83 1.94
Orot 33 9.2 19.9 53.2 38.6
01,y 178.9 156.0 128.9 106.3 118.3
02,y 0.7 14.6 30.1 43.5 35.6
Atomic Spin Densities
C10 0.01 0.01 0.00 0.14 0.14
03 -0.29 0.04 0.00 0.17 0.16
04 -0.04 -0.01 0.00 0.15 0.26
Oa 0.99 0.53 0.34 0.04 0.01
Ob 0.97 0.65 0.62 0.18 0.05
Net Atomic Charges
2qac -0.11 0.20 0.31 0.56 0.52
2qg 0.14 0.14 0.08 0.13 0.13
2qo2 -0.02 -0.31 -0.37 -0.66 -0.62
2dqucoon -0.01 -0.02 -0.02 -0.03 -0.02

13 | Journal Name, [YEAR], [vol], 00-00 This journal is © The Royal Society of Chemistry [year]




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /FlateEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /ENG ()
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [595.276 779.528]
>> setpagedevice


