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Supplementary Table 1. Association of sphingolipid species with plasma fasting insulin and change in 
insulin 
 

 
Species 

Outcome: Baseline 
insulin  
Estimate* (95% CI), p 

Outcome: Follow-up 
insulin 
Estimate* (95% CI), p 

Outcome: Change in 
insulin  
Estimate (95% CI), p 

Cer-16:0 1.13 (1.07-1.20), 1.9x10-5 1.10 (1.01-1.21), 0.03 1.05 (0.95-1.16), 0.33 
Cer-18:0 1.11 (1.06-1.15), 1.0x10-6 1.12 (1.06-1.19), 0.0001 1.08 (1.01-1.15), 0.03 

Cer-20:0 1.12 (1.07-1.17), 1.5x10-7 1.10 (1.03-1.18), 0.003 1.06 (0.99-1.14), 0.09 
Cer-22:0 1.13 (1.08-1.19), 3.9x10-7 1.12 (1.04-1.20), 0.004 1.06 (0.97-1.14), 0.20 
Cer-24:0 1.05 (0.99-1.11), 0.08 1.09 (1.01-1.19), 0.04 1.07 (0.97-1.17), 0.16 
SM-14:0 1.00 (0.96-1.05), 0.91 1.00 (0.93-1.07), 0.94 0.98 (0.91-1.06), 0.69 
SM-16:0 0.89 (0.81-0.97), 0.009 0.96 (0.83-1.10), 0.53 0.99 (0.85-1.15), 0.91 
SM-18:0 0.95 (0.89-1.02), 0.19 1.04 (0.93-1.15), 0.52 1.05 (0.94-1.18), 0.38 
SM-20:0 0.95 (0.89-1.02), 0.17 1.02 (0.92-1.13), 0.73 1.03 (0.92-1.15), 0.64 
SM-22:0 1.00 (0.93-1.07), 0.97 1.05 (0.94-1.16), 0.39 1.03 (0.92-1.16), 0.56 
SM-24:0 0.96 (0.90-1.02), 0.22 1.00 (0.91-1.11), 0.92 1.01 (0.91-1.13), 0.79 
GluCer-16:0 0.96 (0.90-1.02), 0.16 0.96 (0.88-1.05), 0.39 0.97 (0.88-1.07), 0.50 
GluCer-22:0 0.93 (0.87-0.98), 0.013 0.97 (0.88-1.06), 0.46 0.98 (0.90-1.08), 0.71
GluCer-24:0 0.92 (0.86-0.97), 0.0023 0.95 (0.87-1.03), 0.24 0.97 (0.89-1.07), 0.54 
LacCer-16:0 0.87 (0.82-0.94), 0.0001 0.93 (0.84-1.03), 0.16 0.98 (0.88-1.10), 0.71 

*Fold change in insulin geometric mean with 2 fold higher sphingolipid 
 
 

Supplementary Table 2. Association of sphingolipid species with HOMAIR and change in 
HOMAIR 
 

 
Species 

Baseline HOMAIR 
Estimate* (95% CI), p 

Follow-up HOMAIR 
Estimate* (95% CI), p 

Change in HOMAIR  
Estimate (95% CI), p 

Cer-16:0 1.15 (1.08-1.22), 4.7x10-6 1.11 (1.01-1.22), 0.03 1.05 (0.95-1.17), 0.32 
Cer-18:0 1.12 (1.08-1.17), 6.3x10-8 1.13 (1.06-1.20), 2.0x10-

4 
1.08 (1.01-1.16), 0.03 

Cer-20:0 1.13 (1.08-1.18), 1.3x10-7 1.11 (1.04-1.19), 0.002 1.07 (0.99-1.15), 0.07 
Cer-22:0 1.15 (1.09-1.21), 1.0x10-7 1.13 (1.04-1.22), 0.004 1.06 (0.97-1.16), 0.17 
Cer-24:0 1.06 (1.00-1.13), 0.04 1.11 (1.01-1.21), 0.03 1.08 (0.98-1.19), 0.13 
SM-14:0 1.01 (0.96-1.06), 0.79 1.00 (0.92-1.07), 0.92 0.98 (0.90-1.06), 0.62 
SM-16:0 0.87 (0.79-0.96), 0.006 0.95 (0.82-1.10), 0.53 0.99 (0.84-1.16), 0.87 
SM-18:0 0.96 (0.89-1.03), 0.24 1.03 (0.92-1.16), 0.59 1.05 (0.92-1.18), 0.48 
SM-20:0 0.95 (0.89-1.02), 0.19 1.01 (0.90-1.13), 0.86 1.02 (0.90-1.15), 0.79 
SM-22:0 1.00 (0.93-1.08), 0.91 1.04 (0.93-1.17), 0.45 1.03 (0.91-1.16), 0.68 
SM-24:0 0.97 (0.90-1.03), 0.31 1.01 (0.91-1.12), 0.90 1.01 (0.90-1.13), 0.86 
GluCer-16:0 0.95 (0.89-1.02), 0.15 0.96 (0.87-1.06), 0.43 0.97 (0.87-1.07), 0.51 
GluCer-22:0 0.93 (0.87-0.98), 0.01 0.96 (0.88-1.06), 0.44 0.98 (0.88-1.08), 0.63 
GluCer-24:0 0.92 (0.86-0.97), 0.004 0.95 (0.87-1.05), 0.31 0.97 (0.88-1.07), 0.59 
LacCer-16:0 0.86 (0.80-0.92), 3.7x10-5 0.92 (0.82-1.02), 0.12 0.97 (0.86-1.09), 0.59 

*Fold change in HOMAIR geometric mean with 2 fold higher sphingolipid  
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Supplementary Table 3. Association of sphingolipid species with HOMAB and change in HOMAB 
 

 
Species 

Baseline HOMAB 
Estimate* (95% CI), p 

Follow-up HOMAB 
Estimate* (95% CI), p 

Change in HOMAB  
Estimate* (95% CI), p 

Cer-16:0 1.04 (0.99-1.11), 0.13 1.06 (0.98-1.16), 0.14 1.04 (0.95-1.14), 0.35 
Cer-18:0 1.04 (1.00-1.09), 0.03 1.09 (1.04-1.15), 0.001 1.06 (1.00-1.13), 0.045 
Cer-20:0 1.06 (1.02-1.11), 0.003 1.06 (1.00-1.13), 0.04 1.04 (0.97-1.10), 0.28 
Cer-22:0 1.07 (1.02-1.12), 0.004 1.09 (1.02-1.17), 0.02 1.04 (0.97-1.12), 0.26 
Cer-24:0 1.00 (0.94-1.05), 0.86 1.05 (0.97-1.13), 0.20 1.04 (0.96-1.13), 0.34 
SM-14:0 0.97 (0.93-1.01), 0.19 0.97 (0.91-1.04), 0.37 0.97 (0.91-1.04), 0.45 
SM-16:0 0.89 (0.82-0.98), 0.01 0.93 (0.82-1.05), 0.25 0.98 (0.86-1.13), 0.80 
SM-18:0 0.93 (0.87-0.99), 0.03 1.03 (0.94-1.14), 0.52 1.06 (0.96-1.18), 0.26 
SM-20:0 0.94 (0.88-1.00), 0.05 1.02 (0.93-1.13), 0.64 1.04 (0.94-1.15), 0.48 
SM-22:0 0.96 (0.90-1.03), 0.30 1.04 (0.94-1.14), 0.44 1.05 (0.94-1.16), 0.36 
SM-24:0 0.93 (0.87-0.99), 0.02 0.98 (0.90-1.08), 0.69 1.02 (0.92-1.12), 0.76 
GluCer-16:0 0.95 (0.89-1.00), 0.07 0.94 (0.87-1.03), 0.17 0.97 (0.89-1.06), 0.48 
GluCer-22:0 0.91 (0.86-0.97), 0.002 0.97 (0.90-1.05), 0.47 1.01 (0.92-1.10), 0.89 
GluCer-24:0 0.90 (0.85-0.95), 0.0002 0.92 (0.85-1.00), 0.04 0.96 (0.88-1.04), 0.33 
LacCer-16:0 0.91 (0.85-0.98), 0.007 0.96 (0.88-1.06), 0.44 1.01 (0.91-1.12), 0.87 

*Fold change in HOMAB geometric mean with 2 fold higher sphingolipid 
 
Supplementary Table 4.  Sphingolipids and baseline insulin – Additional adjustments for LDL 
and HDL 
 

 Main Model 
Estimate* (95% CI), p 

Adjustment for LDL 
Estimate* (95% CI), p 

Adjustment for HDL 
Estimate* (95% CI), p 

Cer-16:0 1.13 (1.07-1.20), 
1.9x10-5 

1.16 (1.10-1.24), 
9.9x10-7 

1.12 (1.06-1.19), 5.3x10-

5 
Cer-18:0 1.11 (1.06-1.15), 

1.0x10-6 
1.12 (1.08-1.17), 
3.7x10-8 

1.09 (1.04-1.13), 3.3x10-

5 
Cer-20:0 1.12 (1.07-1.17), 

1.5x10-7 
1.13 (1.09-1.18), 
1.4x10-8 

1.10 (1.06-1.15), 3.9x10-

6 
Cer-22:0 1.13 (1.08-1.19), 

3.9x10-7 
1.17 (1.11-1.23), 
3.3x10-9 

1.11 (1.05-1.16), 3.8x10-

5 
Cer-24:0 1.05 (0.99-1.11), 0.08 1.07 (1.01-1.14), 0.02 1.05 (0.99-1.11), 0.07 
SM-14:0 1.00 (0.96-1.05), 0.91 1.02 (0.97-1.07), 0.50 1.06 (1.01-1.10), 0.02 
SM-16:0 0.89 (0.81-0.97), 0.009 0.88 (0.79-0.97), 0.01 0.97 (0.88-1.06), 0.45 
SM-18:0 0.95 (0.89-1.02), 0.19 0.96 (0.89-1.04), 0.37 0.98 (0.91-1.05), 0.58 
SM-20:0 0.95 (0.89-1.02), 0.17 0.96 (0.89-1.04), 0.36 0.99 (0.92-1.06), 0.74 
SM-22:0 1.00 (0.93-1.07), 0.97 1.03 (0.95-1.12), 0.49 1.02 (0.95-1.09), 0.61 
SM-24:0 0.96 (0.90-1.02), 0.22 0.97 (0.90-1.05), 0.44 1.01 (0.94-1.07), 0.86 
GluCer-16 0.96 (0.90-1.02), 0.16 0.96 (0.90-1.03), 0.27 0.98 (0.92-1.04), 0.49 
GluCer-22 0.93 (0.87-0.98), 0.013 0.93 (0.87-0.99), 0.03 0.94 (0.89-0.997), 0.04 
GluCer-24 0.92 (0.86-0.97), 

0.0023 
0.92 (0.86-0.97), 0.005 0.95 (0.90-1.01), 0.11 

LacCer-16 0.87 (0.82-0.94), 
0.0001 

0.87 (0.81-0.94), 
0.0002 

0.89 (0.83-0.95), 0.0005 

Fold change in baseline insulin geometric mean with 2 fold higher sphingolipid (95% CI) 
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Supplementary Materials. Details of sphingolipid laboratory measurement 
 
Sample preparation 
Lipids were extracted from plasma using an organic protein precipitation with internal standard included 
in the precipitating solvent. The precipitation solvent was made by combining 12.85 mL of methyl tert-
butyl ether (MTBE), 10.28 mL methanol, and 2.57 mL isopropanol. The solvent was spiked with 20 µL 
internal standard (Ceramide/Sphingoid Internal Standard Mixture I, 25 µM, Avanti Polar Lipids, LM-
6002), which yielded a final concentration of 19.4 nM. After thawing, each sample was mixed by 
vortexing (10 s) and then centrifuged for 8 min at 3,000g (Accuspin Micro 17, Fisher). For each sample, 
quality control material, and single point calibrator, 10 µL was pipetted into the appropriate well of a 96-
deep well polypropylene microtiter plate (Masterblock, Greiner Bio-One, Cat No. 780270). In a 
chemical fume hood, 190 µL of precipitation solvent was added to each well using a multichannel pipet. 
The plate was sealed with a MicroLiter silicone cap mat with sprayed-on PTFE barrier (Wheaton, Cat 
No. 07-0061N), placed in a plastic Ziploc bag, and mixed on a multi-tube vortex (VWR) for 5 min at 
speed 10. Subsequently, in a fume hood, a 10µm glass filter plate, Captiva, Agilent, Cat No. 
A596401000) was placed above a new Masterblock plate. Using a multichannel pipet, the samples were 
transferred from the precipitation plate into the filter plate and allowed to flow through using gravity 
(approximately 50 µL flowed through in each well). The filter plate was carefully removed and 
discarded. To each sample in the new Masterblock plate, 450 µL of 65% methanol/25% isopropanol 
(v:v) was added and mixed by pipetting up and down 10 times with an electronic multichannel pipet. 
The plate was sealed and then analyzed using liquid chromatography-tandem mass spectrometry.  
 
Liquid chromatography-tandem mass spectrometry (LC-MS/MS) 
A volume of 5 µL was injected using an autosampler (samples were cooled at 8 °C)  were resolved using 
reversed phase chromatography on an Acquity BEH 300 C4 1.7µ 2.1x50 analytical column (Waters, 
Cat.No 186004495) equipped with a VanGuard BEH 300 C4 1.7µ guard column (Waters, Cat. No. 
186004623). The columns were held at 50 °C. Mobile phases were: Optima water/0.2% formic acid 
(Buffer A) and 60% acetonitrile/40% isopropanol/0.2% formic acid (Buffer B). The gradient profile 
(400 µL/min) was: 
 

Time (min) %B Valve

0.00 49% Waste

1.50 49% Waste

3.10 Instrument

11.50 79% Instrument

11.55 95% Instrument

12.00 Waste

15.00 95% Waste

15.55 49% Waste

19.90 49% Waste

20.00 Stop

 
The transitions monitored and mass spectrometer settings for each analyte were:  
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Analyte Precursor Fragment DP CE Dwell (ms)
CerC12 (IS) 482.5 264.2 60 35 20
CerC25 (IS) 664.7 264.2 65 45 20

GluCerC12(IS) 644.5 264.2 39 45 20
LacCerC12(IS) 806.6 264.2 32 53 20

SM12 (IS) 647.5 184.1 75 35 20
Cer C14 510.5 264.2 30 35 20
Cer C16 538.5 264.2 60 40 20
Cer C18 566.6 264.2 30 38 20
Cer C20 594.6 264.2 59 37 20
Cer C22 622.6 264.2 58 42 20

Cer C24 18:1_24 650.6 264.2 60 43 20
Cer C24 18:2_24 648.6 264.2 60 43 20

GluCer 18:1_16:0 700.6 264.2 39 45 20
GluCer 18:1_18:0 728.6 264.2 44 57 20
GluCer 18:1_20:0 756.6 264.2 30 53 20
GluCer 18:1_22:0 784.7 264.2 47 55 20
GluCer 18:1_24:0 812.7 264.2 44 50 20
LacCer 18:1_16:0 862.62 264.2 32 53 20
LacCer 18:1_18:0 890.65 264.2 35 63 20
LacCer 18:1_20:0 918.68 264.2 30 63 20
LacCer 18:1_22:0 946.71 264.2 40 60 20
LacCer 18:1_24:0 974.74 264.2 48 63 20

SM14 675.5 184.1 55 45 20
SM16 703.6 184.1 55 39 20
SM18 731.6 184.1 45 42 20
SM20 759.6 184.1 50 48 20
SM22 787.7 184.1 60 48 20
SM24 815.7 184.1 45 45 20

DP: Declustering potential; CE: Collision energy; IS: Internal standard
Mode: Positive Ion Turbo Spray
Source temp: 600 C
Curtain gas: 25
Source: 3000 V
GS1: 30
GS2: 45  

 
Data reduction 
Chromatographic peak areas were quantified using SkyLine software, written by the MacCoss 
laboratory at the University of Washington (PMID: 20147306). Each peak area for each endogenous 
sphingolipid was divided by the sum of the peak area of the five internal standards (CerC12, CerC25, 
GluCerC12, LacCerC12, and SM12), which was called the peak area ratio. The peak area ratio for each 
sphingolipid was then divided by the mean peak area ratio in the single point calibrator in the batch 
(precipitated and analyzed 5 times in each batch, spread across the plate). The single point calibrator was 
a pooled EDTA-anticoagulated plasma sample made from discarded de-identified clinical samples from 
the clinical laboratory at the University of Washington Medical Center. 
 
Precision 
The purpose of data normalization to the single point calibrator was to minimize variability of the assay 
over time. We determined the coefficient of variation (standard deviation divided by the mean) for a 
quality control sample that was run (precipitated and analyzed by LC-MS/MS) in duplicate in each 
batch. One replicate was injected onto the LC-MS/MS instrument near the beginning of the run and one 
replicate towards the end, in a random position in the each batch. The quality control sample was an 
independent pool of EDTA-anticoagulated plasma. The variability for each of the analytes across the 
project is shown below: 
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Analyte %CV Analyte %CV

Cer C14 44.2% LacCer 18:1_16:0 14.4%

Cer C16 18.4% LacCer 18:1_18:0 42.6%

Cer C18 21.2% LacCer 18:1_20:0 47.4%

Cer C20 19.5% LacCer 18:1_22:0 28.3%

Cer C22 13.9% LacCer 18:1_24:0 31.0%

Cer C24 18:1_24 15.5% SM14 18.2%

Cer C24 18:2_24 12.1% SM16 11.5%

GluCer 18:1_16:0 13.4% SM18 12.2%

GluCer 18:1_18:0 24.5% SM20 12.6%

GluCer 18:1_20:0 24.7% SM22 12.4%

GluCer 18:1_22:0 13.9% SM24 13.3%

GluCer 18:1_24:0 16.0%

 
Concentrations of lipids in the single point calibrator, linearity, and parallelism 
The approximate concentration of each lipid was approximated by using the internal standards (IS) for 
each class according the following equation: 
 
PAR.SPC * concentration_of_IS 
 
As another approach to determine the approximate concentration of certain lipids in the single point 
calibrator, we also performed spiking experiments with synthetic lipids (Avanti Polar Lipids). The single 
point calibrator was spiked with a mixture of each analyte (final concentration in µM): Cer C16 (2.9), 
Cer C20 (1.6), Cer C22 (7.2), Cer C24 18:1_24:0 (20.9), LacCer 18:1_24:0 (2.3), SM16 (126.1), and 
SM24 (108.7). The concentration of each lipid was then calculated from the following equation:  
 
[Final_Spiked_Concentration / (PAR.Spiked_SPC – PAR.Unspiked_SPC)] * PAR.Unspiked_SPC 
 
To determine the linearity of the response (peak area ratio), the spiked single point calibrator (from the 
above experiment to determine the approximate concentration) was diluted with MSG3000 (Golden 
West Biologicals), which is a stripped pooled human serum sample. The linearity was assessed using 
Pearson correlation coefficient. 
 
To assess matrix effects, we performed a parallelism experiment. A spiked single point calibrator was 
diluted with the same single point calibrator plasma pool. In addition, spiked MSG3000 was diluted with 
either MSG3000 or phosphate buffered saline. There were 5 points in total (spiked sample at 100%, 
diluent at 100% and 3 admixtures of these two samples for each dilution series, at 25:75, 50:50, and 
75:25). The slope for each dilution series (peak area ratio vs. spiked concentration) was determined for 
each of the 3 dilution series. The consistency of the signal vs. concentration between the matrices was 
determined as the %CV of the 3 slopes. 
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Analyte
IS

(for concentration)
SPC PA
(ave)

SCP IS PA
(ave)

Conc
(uM, based on IS)

Conc
(uM, based on spike)

Linearity CV slope

Cer C14 CerC12 588.4 22436.6 0.010 0.9878
Cer C16 CerC12 13754.1 22436.6 0.226 0.294 0.9899 5.7%
Cer C18 CerC12 6233.3 22436.6 0.103 0.9633
Cer C20 CerC25 3521.1 29636.3 0.044 0.075 0.9868 10.0%
Cer C22 CerC25 20153.4 29636.3 0.251 0.496 0.9932 11.1%

Cer C24 18:1_24 CerC25 56259.7 29636.3 0.701 2.726 0.9864 9.8%
Cer C24 18:2_24 CerC25 25354.1 29636.3 0.316 0.9899

GluCer 18:1_16:0 GluCer12 10600.9 34525.6 0.113 0.9934
GluCer 18:1_18:0 GluCer12 1182.6 34525.6 0.013 0.9511
GluCer 18:1_20:0 GluCer12 1137.3 34525.6 0.012 0.9942
GluCer 18:1_22:0 GluCer12 9410.7 34525.6 0.101 0.9860
GluCer 18:1_24:0 GluCer12 9779.1 34525.6 0.105 0.9918
LacCer 18:1_16:0 LacCer12 22179.6 19442.6 0.421 0.9937
LacCer 18:1_18:0 LacCer12 530.1 19442.6 0.010 0.9871
LacCer 18:1_20:0 LacCer12 204.0 19442.6 0.004 0.9870
LacCer 18:1_22:0 LacCer12 668.7 19442.6 0.013 0.9981
LacCer 18:1_24:0 LacCer12 552.6 19442.6 0.010 0.108 0.9882 7.3%

SM14 SM12 853982.9 81862.8 3.853 0.9978
SM16 SM12 3457964.3 81862.8 15.602 117.239 0.9533 15.2%
SM18 SM12 892676.2 81862.8 4.028 0.9912
SM20 SM12 381473.2 81862.8 1.721 0.9935
SM22 SM12 567439.8 81862.8 2.560 0.9942
SM24 SM12 245442.1 81862.8 1.107 13.874 0.9735 10.0%

 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /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 /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings true
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /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 false
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages false
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1000
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /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

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (DJS standard print-production joboptions; for use with Adobe Distiller v7.x; djs rev. 1.0)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [792.000 1224.000]
>> setpagedevice


