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Diversification of EPR signatures in Site directed spin labeling using a £
phosphorylated nitroxide

Nolwenn Le Breton, Marléne Martinho*, Kuanysh Kabytaev, Jérémie Topin, Elisabetta Mileo,
David Blocquel, Johnny Habchi, Sonia Longhi, Antal Rockenbauer, Jérome Golebiowski, Bruno
Guigliarelli, Sylvain R. A. Marque, and Valérie Belle*

Synthesis and characterization of spin label PP

Materials. All reactions were carried out in oven—dried glassware. All chemicals were purchased from Sigma-
Aldrich and used as received. Flash column chromatography was performed using 63—200 pm silica gel (Merck).
Thin—layer chromatography (TLC) was performed using 60 F-254 silica gel plates (Merck). Visualization of TLC

plates was accomplished with UV light and iodine or ethanolic phosphomolybdic solution.

Physical measurements. 'H, C, *'P NMR were measured on Bruker Avance-300 and Bruker Avance-400 NMR
spectrometers. 'H NMR and >C NMR spectra were referenced to the residual non-deuterated solvent peak. *'P
NMR chemical shift were given to an external reference (85% H3;PO,). Chemical shifts are reported in ppm and
coupling constants in Hz. High-resolution mass spectra were obtained on 3200 QTRAP or QStar Elite (Applied
Biosystems SCIEX).
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Synthesis of spin-label PP. (a) K,CO;, DMF, rt; (b) KOH, EtOH, 75 °C; (c) Diethylphosphite, NH3, rt; (d) I,,
NaHCOs3, CH,Cl,, rt; (e) NaN3, NH,CIl, MeCN, 80 °C; (f) H,, Pd/C, EtOH, rt; (g) rt (1) Maleic anhydride, (2)
(COCl), (h) m-CPBA, CH,Cl,, rt

e  Ethyl 2-acetyl-4-methylpent-4-enoate
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\IT\CI + K2CO3
DMF, r.t.
Et ’
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The title compound was prepared according to the procedure.!"! To a solution of ethyl 3-oxobutanoate (0.33 mol, 43
g) and 3-chloro-2-methylprop-1-ene (0.33 mol, 30 g) in 500 ml of DMF, anhydrous K,CO; (1 mol, 138 g) was
added. The reaction mixture was stirred at rt for 48 hours, then diluted with water and extracted with mixture of
Et,O/hexane (2:1). The organic solution was washed with water, brine, dried over MgSO, and evaporated. The
crude product was purified by distillation at reduced pressure to give a colorless oil, 35 g, yield 58%. 'H (400 MHz,
CDCl3) : 1.26 (t, ] = 7.2 Hz, 3H), 1.73 (s, 3H), 2.24 (s, 3H), 2.55-2.58 (m, 2H), 3.66 (t, ] = 7.6 Hz, 1H), 4.19 (q, J =
7.1 Hz, 2H), 4.69 (s, 1H), 4.78 (s, 1H).

e  5-methylhex-5-en-2-one
o

KOH
_—
o ~OEt EtOH, 75°C

The 5-methylhex-5-en-2-one was prepared according to the procedure.” The ester (33 mmol, 6 g) was added to a
solution of KOH (75 mmol, 4.2 g.) in 100 ml EtOH. The solution was stirred at 75 °C for 1 hour, neutralized with 10
% HCI and extracted with EtOAc. The combined organic phases were washed with brine, dried over MgSO, and
concentrated to give a colorless oil, 3.1 g, yield 84 %. The obtained product was used in the next step without further
purification. 'H (CDCls, 400 MHz): 1.73 (s, 3H) ; 2.17 (s, 3H) ; 2.27-2.33 (m, 2H) ; 2.56-2.60 (m, 2H) ; 4.66 (s, 1H)
;4.73 (s, 1H).

e Diethyl (1-amino-1,4-dimethylpent-4-en-1-yl)phosphonate

O
_—
NHg, r.t.
Diethyl (1-amino-1,4-dimethylpent-4-en-1-yl)phosphonate was prepared according to the procedure.”) A stream of
ammonia was bubbled through a mixture of ketone (20 mmol, 2.3 g.) and (EtO),PHO (47 mmol, 6.5 g) at rt
overnight. The reaction mixture was stirred with aqueous ammonia for 0.5 hour, diluted with chloroform and
acidified with 10 % HCI. The aqueous solution was basified with NaHCO; and extracted with CHCIl;. The organic
layers were dried over MgSO, and evaporated. Colorless oil, 3.5 g, yield 67%. It was used in the next step without
further purification 'H (CDCls, 400 MHz) &: 1.20 (d, 3H, J = 16.1 Hz) ; 1.27 (t, 6H, J = 7.0 Hz) ; 1.42 (br. s, 2H,

NH,) ; 1.67 (s, 3H); 1.64-1.72 (m, 2H), 2.00-2.19 (m, 2H); 4.04-4.12 (quart, 4H, J = 7.2 Hz) ; 4.63 (s, 2H). *'P:
(CDCl;, 120MHz) : 6 = 31.5.

e Diethyl (2,5-dimethyl-1-azabicyclo[3.1.0]hex-2-yl)phosphonate

HN___PO(OEty, |, NaHCO,

PO(OEt),
CH,Cl,, T-t. N

The aminophosphonate (5.68 g, 22.8 mmol) was dissolved in 50 mL of CH,Cl,, then 150 ml of 6 % solution of
NaHCOj; was added. A solution of I, (6.44 g, 25.4 mmol) in 150 mL of CH,Cl, was added dropwise. The mixture
was stirred at room temperature for 3 hours. Solid Na,S,03 was added to the reaction mixture and stirred for 30
minutes. The organic phase was decanted and the aqueous phase was extracted with CH,Cl,. The organic layers
were collected, dried over MgSO,, filtered and evaporated. The product was obtained as a mixture of two
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diastereomers, colorless oil, 4.8 g, yield 85%. The product was used in the next step without further purification. 'H
NMR (CDCl;, 400 MHz): 1.22-1.34 (m, 12H), 1.41-1.55 (m, 3H), 1.95-2.19 (m, 3H), 4.05-4.21 (m, 4H). *C NMR
(CDCl;, 75 MHz) : 16.4, 16.5, 16.5, 16.6, 19.8, 19.8, 21.0, 21.8, 23.8, 29.4, 29.5, 30.0, 30.1, 30.6, 30.8, 31.2, 32.7,
33.7,33.7,46.0,46.2,47.9, 61.6, 62.0, 62.1, 62.4, 62.5, 62.8, 64.5, 64.9, 66.7, 67.3.>'P NMR (CDCl;, 120 MHz): §
(ppm) = 29.9 (major) and 29.5 (minor). HRMS: calculated for C,;Hp;NO;P [M+H]" 248.1410, found: 248.1404.

e Diethyl [S-(azidomethyl)-2,5-dimethylpyrrolidin-2-yl]phosphonate

{){’WOE% NaN, NH,Cl ﬂpo(oem
N - =
MecN,8o°c  Ne—/ N

H

A solution of the aziridine (15 mmol, 3.7 g), NaN; (18.2 mmol, 1.18 g, 1.2 eq) and NH,Cl (16.6 mmol, 0.89 g, 1.1
eq) in 95 ml MeCN was heated for 5 hours at 80°C. The reaction mixture was diluted with MeCN, filtered through
Celite® and evaporated. The crude product was purified by column chromatography (eluent CH,Cl,/EtOH 95/5).
The product was obtained as a mixture of diastereoisomers with the ratio 3:1, colorless oil, 2.4 g, yield 55%. Major
diastereomer: 'H NMR (CDCls, 400 MHz) 1.21 (s, 3H), 1.33 (t, ] = 7.02, 6H), 1.37 (d, ] = 15.29 Hz, 3H), 1.65-1.83
(m, 3H), 2.30-2.40 (m, 1H), 3.12-3.30 (m, 2H), 4.11-4.21 (m, 4H). *'P NMR : (CDCl3, 162 MHz) : & (ppm) = 30.35.
Minor diastereomer: 'H NMR (CDCls, 400 MHz) 1.21 (s, 3H), 1.32 (t, ] = 7.02 Hz, 6H), 1.39 (d, J = 15.29 Hz, 3H),
1.65-1.83 (m, 3H), 2.30-2.40 (m, 1H), 3.12-3.30 (m, 2H), 4.11-4.21 (m, 4H). *'P NMR : (CDCl;, 162 MHz) : &
(ppm) = 29.14. *C NMR (CDCl;, 75 MHz): 16.4, 16.5, 16.6, 25.5, 25.6, 25.6, 26.2, 26.9, 33.9, 33.9, 34.4, 34.9,
35.0,35.1, 59.7,59.9, 61.3, 61.5, 61.5, 61.6, 62.0, 62.1, 62.6, 62.6, 63.4, 63.5. HRMS: calculated for C;;Hpy;N,O3P
[M+H]" 291.1581, found 291.1580.

¢ Diethyl [S-(aminomethyl)-2,5-dimethylpyrrolidin-2-yljphosphonate

ﬂPO(OEt)Z H,, Pd/C ﬂPO(OEt)Z
R —
No/ N EtOH, r.t. HN_/ "N

H H

To a solution of the amine (2.6 mmol, 0.7 g) in 150 mL of EtOH 210 mg of Pd/C was added. The mixture was
stirred for 6 hours under hydrogen atmosphere at rt. The reaction mixture was filtered through a Celite and
evaporated. Only the major diastereomer was obtained as a yellowish oil (450mg, 71%). The obtained diamine was
used in the next step without further purification. '"H NMR : (CDCl;, 400 MHz) : 1.14 (s, 3H), 1.33 (t, J = 7.24 Hz,
6H), 1.34 (d, J = 15.44 Hz, 3H), 1.66-1.78 (m, 3H), 2.14 (br. s, 3H), 2.30-2.39 (m, 1H), 2.49-2.61 (m, 2H), 4.11-4.22
(m, 4H). "C NMR (CDCls, 75 MHz): 16.2 (triplet like, J = 5.2 Hz, 2C), 25.4 (d, ] = 8.1 Hz), 25.6, 34.1,34.5 (d, J =
5.5 Hz), 51.5, 59.9 (d, J = 160.7 Hz), 61.7 (d, ] = 7.7 Hz), 62.3 (d, ] =7.7 Hz), 63.5 (d, ] = 7.2 Hz). *'P NMR:
(CDCls, 162 MHz) : § (ppm) = 31.0. HRMS: calculated for C,;H,sN,0;P [M+H]" 265.1676, found 265.1679.

e Diethyl {5-[(2,5-dioxo0-2,5-dihydro-1H-pyrrol-1-yl)methyl]-2,5-dimethylpyrrolidin-2-yl} phosphonate

O
PO(OEt), ymaleic anhydride PO(OEt),
H,.N_/ N - | N

H 2)(COCly, H

A toluene solution of the amine (2 mmol, 528 mg) and maleic anhydride (3 mmol, 300 mg) was stirred at rt
overnight. The red oil deposited on the bottom of the flask was decanted, dissolved in dichloromethane and treated
with oxalyl chloride (2 mmol, 255 mg). After stirring 24 h at rt the solution was washed with water, the aqueous
layer was neutralized with NaHCO; and extracted with CHCI;. The solvent was evaporated and the crude product
was purified by column chromatography (eluent EtOH/Et,O 1:4), 48 mg oil, yield 7 %. 'H NMR (CDCls, 400
MHz) : 1.15 (s, 3H), 1.28 (d, J = 15.35 Hz, 3H), 1.31 (t, J = 7.09 Hz, 6H), 1.64-1.78 (m, 3H), 2.27-2.42 (1H, m),
3.52 (dd, T = 14.05 Hz, 2H), 4.11-4.17 (dq, J, = 6.94 Hz, J, = 2.5 Hz, 4H), 6.74 (s, 2H). °C NMR (CDCl;, 75
MHz): 16.5 (triplet like, J = 5.2 Hz, 2C), 25.1 (d, J = 8.8 Hz), 27.1, 34.0 (d, ] = 1.1 Hz), 35.1 (d, J = 5.5 Hz), 47.8,
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60.6 (d, J = 166.7 Hz), 62.2 (d, ] = 7.7 Hz), 62.7 (d, ] = 7.2 Hz), 64.1 (d, J = 8.3 Hz), 134.2 (2C), 171.4 (2C). 3lp
NMR (CDCls, 162 MHz) : 30.0 ppm. HRMS: calculated for C;sH,sN,OsP [M+H]" 345.1574, found 345.1572.

e {2-(diethoxyphosphoryl)-5-[(2,5-dioxo-2,5-dihydro-1H-pyrrol-1-yl)methyl]-2,5-dimethylpyrrolidin-1-
yl}oxidanyl - PP

0 0
ﬂpo(o&)z m-CPBA ﬂpo(oa)z
/ N —— " N
S

CH,Cl,

A solution of maleimide (0.029 mmol, 10 mg) and m-CPBA (0.058 mmol, 10 mg) in CH,Cl, was stirred for 3 h at
rt. The reaction mixture was washed with Na,S,03;, NaHCOj; then dried with MgSO,. The solvent was evaporated
and the crude product was purified by flash chromatography (eluent EtOAc/Et,O 1/1). The nitroxyde was obtained
as a yellowish oil (4.7 mg, yield 45 %) HRMS : calculated for C;sH,sN,O¢P [M+H]" 360.1445, found 360.1442.
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Figures
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Figure S1. Experimental (black line) and simulated (red line) X-band EPR spectra of PP recorded at room
temperature using a 200 uM solution in 10 mM sodium phosphate buffer at pH 7. The microwave power was 10
mW and the magnetic field modulation amplitude was 0.1 mT. Simulation was performed using ROKI software [
with the following parameters: g1 = 2.0069, g, = 2.0021, ApL = 4.7 mT, Ap, = 5.6 mT, AyL = 0.7 mT, Ay, =2.7

mT t=0.17 ns.
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Figure S2. Far-UV CD spectra of wt, unlabeled variants and labeled Nopar (left) and INETN (right) variants at 0%
(A, B) and 20% (C, D) TFE (v/v).
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Figure S3. Amplitude normalized rt EPR spectra (black) of P (A, B) and PP (C, D) spin labeled N,y variants in

the presence of 0% (4, C) and 20 % (B, D) TFE (v/v). Simulated spectra (red) using ROKI software!Yare
superimposed on the experimental spectra.
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Figure S4. Experimental (black line) and simulated (red line) Q-band EPR spectra of S407C Npay "' variant,
recorded at 100K using a 100 pM solution in the presence of 30% (v/v) glycerol in 10 mM sodium phosphate buffer
at pH 7. The microwave power was 1| pW and the magnetic field modulation amplitude was 0.25 mT. Simulation
was performed using ROKI software 4] with the parameters : g,, = 2.0088, g,y = 2.0059, g,, = 2.0020, Ap,x = 5.2
mT, Apyy = 5.7mT, Ap,, = 6.3 mT, Ay = 0.4 mT, Anyy = 0.6 mT, Ay, = 3.3 mT.
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Figure S5. Amplitude normalized room temperature EPR spectra (black lines) of (4, B) S407C Nrtay variant
labeled with (4) P and (B) PP, (C, D) L496C N,y variant labeled with (C) P and (D) PP and (E, F) V517C Ny
variant labeled with (E) P and (F) PP in 30% sucrose (w/v). The simulated spectra (red lines) obtained using the
ROKI software!* are superimposed with the experimental one. Amplitude normalized individual components
corresponding to bound and unbound forms are displayed. The the following parameters have been used for the
simulations: for P : g1 =2.0068 (+ 0.0005), g, =2.0018 (£ 0.0005), AxL = 0.70 (£ 0.06) mT, Any =2.7 (£ 0.1) mT ;
for PP : g+ =2.0070 (+ 0.0005), g, = 2.0022 (+ 0.0005), ApL =4.7(= 0.2) mT, Ap, = 5.5 (£ 0.4) mT, AxL =0.7 (=
0.1) mT, Ay =3.3 (= 0.2) mT.
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Molecular dynamics

e  Starting coordinates
The starting structure was taken from the X-ray structure of the XD/Ntay chimera (pdb entry 1T60).”! Mutants
S491C and L496C were built in silico using Swiss-PdbViewer (aka DeepView) software,” by changing serine 491
or leucine 496 into cysteine.
The protonation state of each residue was assigned with respect to physiological conditions by using the H™
server.!”! Histidine 498 was protonated at the € nitrogen atom. Partial charges for probes P and PP were obtained
from R.E.D server.®! C-term and N-term atoms from Nrpay were capped with N-methylamine and acetyl,
respectively.
For each probe, four systems were built:
-Ntar. alone modified at position 491
-Ntan alone modified at position 496
-Ntar. modified (with P or PP) at position 491, in the vicinity of XD. In this case, the modified Nty (with P or PP)
were manually translated ~5 A away from XD in order to avoid steric clashes between XD and the probe and to
prepare unrestrained MDs dedicated to sample the binding event between the two sub-systems.
-Ntar modified at position 496 in bound to XD built from the X-Ray structure of the chimera.
The systems were then neutralized by adding one chloride ion in the case of N1,y alone or five ions when it was in
interaction with XD. Finally, the water phase was modeled as a box extended to a distance of 10 A from any solute
atom.

o Molecular Dynamics Simulations

Molecular dynamic simulations were carried out with either sander or pmemd within the AMBERI12 suite of
programs. [AMBER 12, University of California, San Francisco]™ ff03 parameters were used for all amino-acids and
gaff parameters were obtained with Antechamber for P and PP. P and PP charges were computed with the RED
server. Periodic boundaries conditions were applied and all bonds involving hydrogen atoms were constrained by
using the SHAKE algorithm. A time step of 2 fs was used. An 8 A cut-off was applied to non-bonded van der Waals
interactions and the non-bonded pair list was updated every 15 steps. Particle Mesh Ewald parameters were chosen
to obtain a grid spacing close to 1 A and a 9 A direct space cut-off.

A series of simulations described further were performed to relax water molecules and remove close contacts. 10000
steps of minimisation followed by 20 ps of Molecular Dynamics (MD) simulation with constraints (20
kcal/(mol.A?)) applied on the solute atoms. These calculations were repeated 3 times, reducing the restraints by 5
kcal/(mol.A2) at each round. Then, 10000 steps of minimisation without any restraint were carried out. Further, the
system was slowly heated from 0 to 300 K over a period of 14 ps, using a Langevin thermostat (with a damping
constant of 2 ps'l), respectively. The system was then equilibrated in NVT conditions during 2 ns. An additional 10
ns equilibration simulation was carried out in NPT conditions. Finally 100 ns production with NPT conditions was
performed for each structure.

To simulate the association of Nyay 491 pp With XD, a different protocol was used. After having energy minimised
the system, several MDs (10 for PP and 3 for P) simulations with different initial velocities were run for 10 ns. In 3
out of the 10 systems for PP, and 3 out of the 3 systems for P, a binding event was observed within the allowed time,
with final structures showing Nta;p bound to XD in a position equivalent to that of the Chimera. One typical
structure of each system was selected for a further 100 ns MD run.

e Analysis
Atomic fluctuations:
The quantification of the probe mobility was estimated by the atomic fluctuations of the radical oxygen atom. The
100 ns trajectory was imaged and centered on the initial structure. Rotations and translations of the system were
removed by fitting the coordinate to the first structure of the trajectory. Then the atomic fluctuations were calculated
for all the atoms of the probe.

Binding event:
The RMSd between the crystal structure and the structure observed during the unconstrained simulation (heating,

equilibration and production phase) was calculated on the trajectory centered on the Pxp X-Ray structure, using
VMD RMSd trajectory tools. The results are presented figures S6 and S7. The RMS deviation rapidly falls into the
2-3 A range, emphasizing structures closely related to that of the X-Ray of the chimera. Figure S7 shows a top view
of the comparison between the complexes and the chimera X-ray structure.
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Figure S6. Root Mean Square deviation with respect to the X-Ray structure (on all atoms except hydrogen atoms) of
Nrar modified with the probe P at position 491, during the whole simulation (heating phase, equilibration and
production) with XD. The red curve is a running average over 100 points. The binding process is initiated by a
contact between the hydrophobic residues of the Nrtai 491 p C-term and XD. The first contact is observed in the
early phase of the equilibration process, after 7 ns.

T ] T [ T I T I T l T

| ! I I v |
0 20 40 60 80 100 120
Time (ns)
Figure S7. Root Mean Square deviation with respect to the X-Ray structure (on all atoms except hydrogen atoms) of
NTAIL modified with the probe PP at position 491, during the whole simulation (heating phase, equilibration and
production) with XD. The red curve is a running average over 100 points. The binding process between N 491 pp
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and XD occurs in the early beginning phase of the equilibration process (after 5 ns). A comparison with the X-Ray
structure (in white) is provided. PP is shown in black.

Figure S8. Top views of a typical structure of Pyp/Nrar S491C" (left) and S491C™ (right) sampled during the 100
ns MD. The structures are superimposed with the X-Ray structure (in white). PP and P are shown in licorice. The
colors are as follows: O: red; C: green; N: blue, S: yellow, P: tan; a-helix: magenta; coil: blue

References

[1] G. Rosini, E. Marotta, M. Petrini, R. Ballini, Tetrahedron 1985, 41, 4633-4638.

[2] P. Baeckstrom, L. Li, I. Polec, C. R. Unelius, W. R. Wimalasiri, Journal of Organic
Chemistry 1991, 56, 3358-3362.

[3] F. Lemoigne, A. Mercier, P. Tordo, Tetrahedron Letters 1991, 32, 3841-3844.

[4] A. Rockenbauer, L. Korecz, Applied Magnetic Resonance 1996, 10, 29-43.

[5] R. L. Kingston, D. J. Hamel, L. S. Gay, F. W. Dahlquist, B. W. Matthews, Proc. Nat.
Acad. Sci. U. S. A. 2004, 101, 8301-8306.

[6] N. Guex, M. C. Peitsch, Electrophoresis 1997, 18, 2714-2723.

[7] a) J. C. Gordon, J. B. Myers, T. Folta, V. Shoja, L. S. Heath, A. Onufriev, Nucleic Acids
Res 2005, 33, W368-371; b) R. Anandakrishnan, A. Onufriev, J Comput Biol 2008, 15,
165-184.

[8] a) E. Vanquelef, S. Simon, G. Marquant, E. Garcia, G. Klimerak, J. C. Delepine, P.
Cieplak, F. Y. Dupradeau, Nucleic Acids Res 2011, 39, W511-517; b) F. Y. Dupradeau,
A. Pigache, T. Zaffran, C. Savineau, R. Lelong, N. Grivel, D. Lelong, W. Rosanski, P.
Cieplak, Phys Chem Chem Phys 2010, 12, 7821-7839.

[9] A. W. Gotz, M. J. Williamson, D. Xu, D. Poole, S. Le Grand, R. C. Walker, J Chem
Theory Comput 2012, 8, 1542-1555.




<<

  /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 1.6

  /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 (None)

  /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 <>

    /ENG ()

    /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.)

  >>

>> setdistillerparams

<<

  /HWResolution [600 600]

  /PageSize [595.276 779.528]

>> setpagedevice



