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SUPPLEMENTARY METHODS - EXTENDED 

Blood collection: Blood was collected into a syringe using a 20 G needle from the femoral 

vein of five-year-old rhesus macaques (n=20; 10 male/10 female) under 

ketamine/dexmedotomidine (7 mg/kg/0.2 mg/kg, intramuscular) anesthesia according to FDA 

White Oak animal care and use protocol 2018-31. All blood donor animals originated from the 

same colony located at Morgan Island, South Carolina and were naïve to experimentation at the 

time of blood collection. Blood was collected into a syringe using a 16 G needle from the median 

cubital vein of 30-75-year-old human volunteers (n=21; 11 male/10 female) under informed 

consent according to NIH study IRB #99-CC-0168 “Collection and Distribution of Blood 

Components from Healthy Donors for In Vitro Research Use” under an NIH-FDA material transfer 

agreement. 

 

Blood processing: To maintain consistency across comparisons, rhesus macaque and 

human blood was collected, processed, stored, and sampled the same way. Whole blood was 

collected in syringes into acid citrate dextrose solution A (Becton Dickenson, Franklin Lakes, NJ 

USA) to make up 15% of the volume. Collected blood was individually processed by passage 

through a pediatric leukoreduction filter (Haemonetics, Braintree, MA USA). Approximately 20 

ml of leukoreduced whole blood was then centrifuged at 2,000 rpm for 10 minutes, plasma was 

removed, and 0.45 ml of AS-3 (Haemonetics, Braintree, MA USA) was added for every 1 ml of 

packed RBCs. The RBCs in AS-3 preservative solution (total volume ~12-15 ml) were transferred 

to a sterile customized single port bag through a sterile self-sealing sampling site coupler port 

(Fenwal, Lake Zurich, IL USA). The volume modified storage bags (Hemanext Inc., Lexington, 

MA USA), were designed to hold 20 ml volumes and mimicked the composition of standard full-

sized units (i.e., incorporating polyvinylchloride (PVC) and phthalate plasticizers). All processing 

procedures were performed in a biosafety cabinet under aseptic conditions the morning of the 

blood collections.  

 

RBC storage and sampling: RBCs were stored at 4-6ºC for 42 days. Sampling was 

performed in a biosafety cabinet, by obtaining 500 µL from each unit using a 16G/1-inch needle 

and 1 ml syringe after thorough mixing of each bag. Collections were performed on days 0, 7, 14, 
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21, 28, 35, and 42. Samples were centrifuged at 2,500 rpm for 10 minutes at 4ºC, separated into 

supernatant and RBCs for each time point, and stored at -80ºC until analysis. 

 

Sample processing and metabolite extraction: A volume of 50 µL of frozen RBC aliquots 

was extracted 1:10 in ice cold extraction solution (methanol:acetonitrile:water 5:3:2 v/v).1 Samples 

were vortexed and insoluble material pelleted, as described.2,3 For lipidomics analyses, 

supernatants were diluted 1:1 (v/v) with 10 mM ammonium acetate for analysis by ultra-high 

pressure liquid chromatography coupled to mass spectrometry (UHPLC-MS).  

 

Ultra-High-Pressure Liquid Chromatography-Mass Spectrometry (MS) metabolomics: 

The analytical platform employs a Vanquish UHPLC system (Thermo Fisher Scientific, San Jose, 

CA, USA) coupled online to a Q Exactive mass spectrometer (Thermo Fisher Scientific, San Jose, 

CA, USA).  

Metabolomics: UHPLC-MS metabolomics analyses were performed using a Vanquish 

UHPLC system coupled online to a high-resolution Q Exactive mass spectrometer (Thermo Fisher, 

Bremen, Germany). Samples were resolved over a Kinetex C18 column (2.1x150 mm, 1.7 µm; 

Phenomenex, Torrance, CA, USA) at 45°C. A volume of 10 ul of sample extracts was injected 

into the UHPLC-MS. Each sample was injected and run four times with two different 

chromatographic and MS conditions as follows: 1) using a 5 minute gradient at 450 µL/minute 

from 5-95% B (A: water/0.1% formic acid; B:acetonitrile/0.1% formic acid) and the MS was 

operated in positive mode and 2) using a 5 minute gradient at 450 µL/minute from 5-95% B (A: 

5% acetonitrile, 95%water/1 mM ammonium acetate; B:95%acetonitrile/5% water, 1 mM 

ammonium acetate) and the MS was operated in negative ion mode. The UHPLC system was 

coupled online with a Q Exactive (Thermo, San Jose, CA, USA) scanning in Full MS mode at 

70,000 resolution in the 60-900 m/z range, 4 kV spray voltage, 15 sheath gas and 5 auxiliary gas, 

operated in negative or positive ion mode (separate runs). These chromatographic and MS 

conditions were applied for both relative and targeted quantitative metabolomics measurements, 

with the differences that for the latter targeted quantitative post hoc analyses were performed on 

the basis of the stable isotope-labeled internal standards used as a reference quantitative 

measurement, as detailed below. 
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Lipidomic:s Samples were resolved over an ACQUITY HSS T3 column (2.1 x 150 mm, 

1.8 µm particle size (Waters, MA, USA) using an aqueous phase (A) of 25% acetonitrile and 5 

mM ammonium acetate and a mobile phase (B) of 50% isopropanol, 45% acetonitrile and 5 mM 

ammonium acetate. Samples were eluted from the column using either the solvent gradient: 0-1 

min 25% B and 0.3 mL/min; 1-2 min 25-50% B and 0.3 mL/min, 2-8 min 50-90% B and 0.3 

mL/min, 8-10 min 90-99% B and 0.3 mL/min, 10-14 min hold at 99% B and 0.3 mL/min, 14-14.1 

min 99-25% B 1and 0.3 mL/min, 14.1-16.9 min hold at 25% B and 0.4 mL/min, 16.9-17 min hold 

at 25% B and resume flow of 0.3 mL/min. isocratic elution of 5% B flowed at 250 µl/min and 

25ºC or a gradient from 0- 5% B over 0.5 min; 5-95% B over 0.6 min, hold at 95% B for 1.65 min; 

95-5% B over 0.25 min; hold at 5% B for 2 min, flowed at 450 µl/min and 35ºC4. The Q Exactive 

mass spectrometer (Thermo Fisher Scientific, San Jose, CA, USA) was operated independently in 

positive or negative ion mode, scanning in Full MS mode (2 μscans) from 150 to 1500 m/z at 

70,000 resolution, with 4 kV spray voltage, 45 shealth gas, 15 auxiliary gas. When required, dd-

MS2 was performed at 17,500 resolution, AGC target = 1e5, maximum IT = 50 ms, and stepped 

NCE of 25, 35 for positive mode, and 20, 24, and 28 for negative mode. 

 

Quality control and data processing:  Calibration was performed prior to analysis using the 

PierceTM Positive and Negative Ion Calibration Solutions (Thermo Fisher Scientific). Acquired 

data was then converted from .raw to .mzXML file format using Mass Matrix (Cleveland, OH, 

USA). Samples were analyzed in randomized order with a technical mixture injected incrementally 

to qualify instrument performance. This technical mixture was also injected three times per 

polarity mode and analyzed with the parameters above, except CID fragmentation was included 

for unknown compound identification.  

 

Metabolite assignment and relative quantitation: Metabolite assignments, isotopologue 

distributions, and correction for expected natural abundances of deuterium, 13C, and 15N isotopes 

were performed using MAVEN (Princeton, NJ, USA),5 against an in house library of deuterated 

lipid standards (SPLASH® LIPIDOMIX® Mass Spec Standard, Avanti Lipids). Discovery mode 

analysis was performed with standard workflows using Compound Discoverer (Thermo Fisher 

Scientific, San Jose, CA). From these analyses,  follow up elaboration for untargeted metabolomics 

results were performed only the top 10,000 unique chemical formulae upon sorting on relative 



5 
 

abundance (peak areas – arbitrary units), as determined from high-resolution accurate intact mass, 

isotopic pattern, and MS2 fragmentation spectra against the KEGG pathway, HMDB, ChEBI, and 

ChEMBL databases. Additional analyses, including untargeted lipidomics via LipidSearch 

(Thermo Fisher, Bremen, Germany). Graphs and statistical analyses (either t-test or repeated 

measures ANOVA) were prepared with GraphPad Prism 5.0 (GraphPad Software, Inc, La Jolla, 

CA), GENE E (Broad Institute, Cambridge, MA, USA), and MetaboAnalyst 4.0.6 

 

Targeted quantitative metabolomics: Targeted quantitative metabolomics analyses were 

performed on all RBC and supernatant samples from fresh and stored human and RM RBCs. All 

the samples were extracted with the exact same protocol detailed above. However, for this 

validation analysis, extraction solutions (methanol:acetonitrile:water 5:3:2 v/v) were 

supplemented with the following standards: 

 

 

Metabolite Labeling Neutral Formula MW Vendor Product ID

Final 

concentration 

(uM)

a-Ketoglutarate 13C5 *C5H6O5 151.05 Cambridge CLM-2411-PK 1

Adenosine 1

Citric acid 2,2,4,4-D4 C6H4D4O7 196.15 Cambridge DLM-3487-PK 1

Fumaric acid 1,4-13C2 *C2C2H4O4 118.05 Cambridge CLM-4454-PK 1

Glutathione (GSH) Gly13C2,15N *C2C8H17*N1N2O6S 310.3 Cambridge CNLM-6245.50 10

Glucose 13C6 *C6H12O6 186.09 Cambridge CLM-1396-1 10

Lactate 1-13C *C1C2H6O3 113.05 Cambridge CLM-1577-1 40

Palmitic acid U-13C16 *C16H32O2 272.25 Cambridge CLM-409-0.5 1

Sphingosine 1P D7 C18H31D7NO5P 386.51 Avanti 860659-1MG 0.5

Succinic acid 13C x 4 *C4H6O4 122.05 Cambridge CLM-1571-0.25 1

Cambridge MSK-A2-1.2 1

L-Alanine 13C3, 15N *C3H7*NO2 1

L-Arginine:HCl 13C6, 15N4

*C6H15Cl*N4O2 

(isotopic 

*C6H14*N4O2) 1

L-Aspartic acid 13C4, 15N *C4H7*NO4 1

L-Cystine 13C6, 15N2 *C6H12*N2O4S2 1

L-Glutamic acid 13C5, 15N *C5H9*NO4 1

Glycine 13C2, 15N *C2H5*NO2 1

L-Histidine:HCl:H2O 13C6, 15N3

*C6H12Cl*N3O3 

(isotopic 

*C6H9*N3O2) 1

L-Isoleucine 13C6, 15N *C6H13*NO2 1

L-Leucine 13C6, 15N *C6H13*NO2 1

L-Lysine:2HCl 13C6, 15N2

*C6H16Cl2*N2O2 

(isotopic 

*C6H14*N2O2) 1

L-Methionine 13C5, 15N *C5H11*NO2S 1

L-Phenylalanine 13C9, 15N *C9H11*NO2 1

L-Proline 13C5, 15N *C5H9*NO2 1

L-Serine 13C3, 15N *C3H7*NO3 1

L-Threonine 13C4, 15N *C4H9*NO3 1

L-Tyrosine 13C9, 15N *C9H11*NO3 1

L-Valine 13C5, 15N *C5H11*NO2 1

AA Mix (including the standards below)
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Samples were processed with the same UHPLC-MS setup described above. However, upon 

acquisition, raw data were converted to .mzxml and peak areas for light and heavy (stable isotope-

labeled) isotopologues were exported for each metabolite, as extensively described in prior 

methodological work4,7,8. In details, absolute concentrations were determined using the following 

formula: [light] = (abundance light) / (abundance heavy) * [heavy] [dilution factor] where [light] 

= concentration of non-isotopic metabolite, (abundance light) = total area abundance of non-

isotopic metabolite, (abundance heavy) = total area abundance of isotopic metabolite, and [heavy] 

= known concentration isotopic metabolite. 
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SUPPLEMENTARY DISCUSSION 

Red blood cells (RBCs) are the most abundant cell type in humans (~83% of the total cells 

in adult humans)9. All vertebrates, except for cold-water ice fish, transport oxygen via RBC 

hemoglobin, making RBCs a centerpiece in the evolution of the vertebrate circulatory system.10 

However, across vertebrates, RBCs vary in size (up to thirtyfold10), lifespan,11–13 and organelle14 

and protein content.15 In humans, mature RBCs have an average diameter of ~6.2-8.2 µm and a 

thickness of ~0.8-1 µm, due to their discocytic shape resulting from the loss of organelles (e.g., 

nuclei, mitochondria, ribosomes) during differentiation. To transport and deliver oxygen to tissues, 

mature RBCs are loaded with hemoglobin (~250-270 million copies/cell,16 ~90% of the total 

protein content of mature RBCs). However, globin sequence variation across vertebrates is 

significant,17 as is hemoglobin’s capacity for carrying and delivering oxygen in mammals adapted 

to extreme conditions, such as winter hibernators.18 Despite their apparent simplicity, human RBCs 

exhibit a complex proteome, comprising ~3,000 proteins19–21 with complex structural and 

enzymatic functions. Therefore, despite their lack of mitochondria and other organelles, our 

current understanding of the complexity of RBC metabolism exceeds that described in classical 

studies. For example, historically, RBC metabolism was thought to rely exclusively on glucose 

oxidation as the main source of reducing equivalents (e.g., NADPH via the pentose phosphate 

pathway (PPP)) and high-energy phosphate compounds, either via the Embden-Meyerhof-Parnas 

glycolytic pathway (e.g., for adenosine triphosphate (ATP)) or the Rapoport-Luebering shunt (e.g., 

for 2,3-diphosphoglycerate (DPG)). Nonetheless, it is now clear that RBC metabolism also 

involves a complex interplay of cytosolic isoforms of Krebs cycle enzymes, which may play a role 

in the homeostasis of reducing equivalents,22 purine oxidation and salvage reactions,23 carnitine-

dependent24 and -independent lipid recycling25 and sphingolipid metabolism,26 arginine 

metabolism and the potential generation of nitric oxide through nitric oxide synthase27 and 

arginase,28 and one-carbon and sulfur metabolism involved in recycling oxidized proteins.29,30 In 

addition, RBCs express at least 77 small molecule transporters,31 which makes the analysis of RBC 

metabolism a window into systems-wide or organ-specific metabolic dysfunction achievable by 

peripheral blood sampling32. As such, investigating RBC metabolism is not only relevant per se, 

but also provides clues into system metabolism. 

In the present study, we provide a comprehensive targeted and untargeted metabolomics 

and lipidomics description of RBCs from humans and RMs – further validated with tracing 
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experiments and quantitative measurements against stable isotope-labeled internal standards. 

Overall, there was substantial inter-species overlap in the metabolic changes occurring during 

refrigerated storage, although species-specific differences were identified with respect to the rate 

and extent to which some of these changes occur. Specifically, there were significant increases in 

glutathione and sulfur metabolism in RMs, accompanied by increased purine and lipid oxidation; 

the latter are negative predictors of post-transfusion RBC recovery in mice and humans31,35. In 

addition, higher levels of plasticizers, fatty acyl-carnitine metabolism, and PS content were found, 

all of which are markers consistent with increased lipid remodeling and the (slightly) shorter 

lifespan of RM, as compared to human, RBCs. Sex and species-specific alterations of arginine and 

carboxylic acid/transamination metabolism were also found, suggesting potential confounders 

when using RM RBCs to study nitric oxide/polyamine metabolism and reducing equivalents.  

 

In brief, the results reported in this study could serve as a reference for follow-up studies 

on human RBC storage metabolism, as well as RM RBC biology or as a comparative dataset for 

future transfusion medicine studies focusing on non-human primates or other animal models. 
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Supplementary Figure 1 – Metabolism of [1,2,3-13C3]glucose in human (red) or macaque 

(green) RBCs. The experimental schema is shown in A. Measurement of 13C2-lactate vs 13C3-

lactate indicates glucose flux through the pentose phosphate pathway (PPP). In B, metabolites 

downstream of glucose in the glycolytic pathway and the PPP, particularly end-product lactate, 

indicate no observed differences between fresh human and RM RBCs following a 1 h incubation 

with [1,2,3-13C3]glucose. y-Axes are abundance (a.u.); RM RBCs in green and human RBCs in 

red. 
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C
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C
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C
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B
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5
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C
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7
 2
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C

27
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9
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80
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C

28
0

 2
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_D
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_R
B

C
28

1
 2

82
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C

28
2

 2
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28
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5
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C

28
6

Time
Species

Annotation

12968

37827

9662

20692

36491

18555

37829

14506

6697

16364

37627

38668

11201

14579

31515

11200

16043

8952

10500

29534

41866

40366

12158

11679

40915

19369

10979

10910

7331

22152

38607

22153

39991

23098

37688

7142

6797

18774

33112

29479

30475

17740

17742

37945

7063

40518

31106

21198

23177

33003

33896

34104

7186

31102

20454

27370

7607

19029

24814

12371

8652

40425

37625

8651

34225

41330

37323

29204

428

13225

14964

14590

16036

16014

16045

37098

11360

15820

7174

7199

13940

33270

32270

645

21639

21640

41459

11447

11280

38771

20120

43429

16049

42775

42802

36360

41096

10414

41094

41095

29793

11217

11231

31457

37993

37991

10790

10796

13286

13302

13316

22070

41092

23867

28357

2651

28137

11218

36594

28478

13277

13318

10784

21839

11340

11153

12110

13558

7169

11054

11232

6038

7323

19941

18800

37548

36641

17906

18579

34656

21934

13604

41057

42150

22472

22471

10827

23670

42192

7738

30451

13207

93

10752

42505

38132

35007

24250

19291

26150

31991

41882

41872

36028

36954

41434

19783

19115

29750

26691

29872

30427

28125

30162

33273

23190

20535

14035

4554

1393

33231

7243

33113

33252

9014

43124

6919

12143

42766

33037

17741

7156

7162

7157

7140

7141

28851

33398

7415

9850

18248

24754

16527

32315

33110

31589

34105

31205

7091

7220

6471

29317

34139

5680

7640

6278

19323

1092

25048

29654

29655

14810

6906

1978

11523

14799

36953

1753

20119

31391

28812

31396

41479

41583

36494

18929

14593

11408

11407

15804

11339

14382

11351

11072

41629

16008

41630

16009

5950

6339

6749

27371

43214

31303

28843

15567

27722

34063

15422

29112

31627

8321

17877

17852

28299

23224

14940

19874

29405

14036

41053

7121

31394

31386

7138

31660

15855

5869

6063

31682

23179

6811

32535

37825

30501

27525

30476

33555

30577

27331

13810

6813

27302

27210

32264

34212

7375

7154

7161

34213

33230

33004

7149

23178

32108

7328

30502

27163

7101

26731

8085

7080

32385

13942

25047

29412

30079

24962

14437

33190

15646

16752

7326

33272

32269

23191

41476

33291

5985

24957

20348

39476

13278

26233

13313

7257

16524

7280

6539

30089

6243

1827

29338

29652

29653

7160

31103

22798

17724

7289

31180

24605

25081

29351

31308

29352

27211

18777

7078

34211

36162

24888

17739

7158

33111

7194

31416

33142

33036

40084

22799

17723

7087

7090

25034

31166

31245

27237

7188

7089

7144

29373

42384

29459

23107

7355

28975

24606

31688

31692

7082

7074

7122

6937

23086

33643

37523

26719

23537

31604

29366

33103

31432

10335

33184

22610

24867

31162

16703

7088

7099

37819

25314

27164

27359

15387

32335

23740

6730

10775

5750

21192

25045

15700

21306

27238

23146

27448

7615

5801

8788

25135

22908

7126

5799

34082

7041

6159

31335

37527

15685

13804

25173

25074

28969

5691

13262

2476

1809

24801

29356

27428

7368

31239

28866

7926

6533

30757

29705

42124

1793

25159

2547

7083

5958

30432

12221

6674

42659

7146

20453

27432

28944

8086

31347

31346

32206

5733

6024

29434

24851

34069

10336

31225

33671

23409

10331

10338

32095

41888

20324

19660

559

22869

41411

35052

18550

27369

40996

21141

5739

29686

38015

21144

33192

899

22956

24728

7056

40839

24168

11696

16007

11656

28380

28734

14611

29805

28012

21022

38916

11657

11560

28372

28785

38701

1462

37069

1724

31516

207

8442

29908

20589

15981

8901

20588

20585

23283

33288

5706

5676

24667

36243

15962

13487

41463

29564

40454

40448

36061

40455

40446

21750

31217

19420

35619

43056

26953

34533

35102

15843

6837

6827

42806

6961

31672

10164

12681

16956

11393

19922

6679

9766

20174

20342

19459

14191

17403

18989

21521

21522

1493

36578

38857

22145

40284

23230

18972

36894

37986

17345

37901

33935

12504

21884

37134

20140

18667

20143

33823

23193

32568

31246

32227

40522

33533

5704

7173

31602

32536

8636

1845

33194

24700

11565

16738

11553

11564

33413

8476

7520

26047

36899

8282

10920

25462

26228

35329

30321

7476

6970

36341

40486

43394

40488

38192

1061

28158

2607

5682

5049

28611

8444

43092

38863

37579

6210

13031

18397

36755

6153

9001

8424

35064

10030

5767

15088

12919

34033

37601

9511

39867

8868

12808

14574

35439

38573

38574

20421

6206

16739

24396

7554

7434

6931

5988

34687

28045

30127

23758

20882

12912

6192

7427

8798

28345

40181

22335

38963

8723

7567

6834

6160

21251

30369

19630

19626

34850

7499

20232

30186

12910

38605

19777

6135

5836

39609

38494

28328

8524

8761

7941

5663

7067

8816

6026

6052

14907

19810

39716

6046

35113

8662

5987

37693

5675

37753

6023

6057

30199

5825

9314

5794

30013

6541

18020

6583

5922

6098

35357

22281

30310

12914

18269

7591

5843

43091

18787

17180

21241

14028

7495

5924

6182

5677

5966

6233

6090

5805

16797

12921

9901

9514

9900

30136

6047

6189

17167

9523

28697

6529

6361

6282

6383

6724

9123

8255

38986

9119

6393

6916

6375

43113

1892

9484

8595

9055

5191

17986

6172

39004

37590

9837

8320

39869

35067

29747

28583

37614

6076

9897

20510

5837

6648

6584

8448

36734

8850

6416

37139

14407

19726

42083

9522

21828

21185

5994

2208

28292

39324

7744

18517

6403

17097

5670

5833

9831

2021

39809

17987

30223

2455

28447

18231

6433

28347

6694

28455

38523

37677

20064

20065

38919

17010

17009

11222

635

2279

26109

17178

6029

21183

14253

39790

17051

16680

6814

6817

1944

9370

2528

19280

39680

27586

8548

5710

28399

30041

17038

37556

1751

1150

2508

20420

18588

19888

42884

19232

15828

41857

8088

36804

38324

42813

36802

37944

15579

36775

18534

41806

9790

26894

40827

19993

21687

14498

31720

41855

20060

41860

36614

17274

8830

13957

7052

17868

43244

37018

41218

31959

37045

36138

37043

27462

14501

12538

10404

5725

35727

36934

36928

12556

35719

8192

12255

18265

17141

21843

36930

41223

19335

33066

31039

41533

14164

20121

34847

1445

36932

34686

34500

21836

21989

17734

12537

43150

18266

23378

33364

31827

3376

21779

21782

12702

21780

40069

41017

22607

7110

12475

33709

23528

9832

18287

23308

39305

21781

29084

35996

29260

32775

17578

39102

10776

27230

22877

6274

32496

27721

10332

6605

10339

6636

28063

5716

10340

20341

347

34992

36824

36808

38786

41325

27456

7282

24944

1642

34061

34062

37321

21832

24715

13748

32595

30916

16462

11950

18014

34151

31939

31940

40030

21752

20818

5804

10679

13632

40812

13775

17701

33232

18852

7139

34106

32246

10966

41287

32316

31638

29603

19142

12875

16400

29569

29666

32557

17975

33275

6666

22269

14233

23061

23219

35318

32980

7124

33128

30589

31355

32340

23079

6764

6190

7509

5935

20678

415

29372

31626

29487

7457

31368

6846

31187

25498

17858

34189

7118

31395

30576

6000

5855

7283

32255

27109

33200

33118

26727

26728

29387

7296

39146

30614

7096

28887

7612

16529

27339

7585

20693

33074

33271

33255

7448

27389

28854

31127

30481

41480

7231

27228

9104

27001

9793

41863

20538

7218

6925

14034

7497

17550

17551

1651

32325

24654

6852

32533

33908

33656

32330

20726

32542

7367

23204

23192

23000

27328

6197

21122

33339

16641

6072

6014

33281

8634

23031

28927

29311

33028

30541

7062

23109

6040

29316

5789

42067

31723

6456

23095

33645

30770

32337

1969

37521

7582

38228

2543

7369

1905

6713

32560

15786

2419

29436

1805

1940

27358

749

19008

32254

43588

6212

1338

1505

2366

23536

2443

6575

38014

25383

15313

24980

41075

15438

31307

27042

41491

6688

27119

32208

21305

12281

32112

31091

28976

25024

17780

6352

24958

25267

23114

6056

27372

24893

14714

37817

27047

29

24843

1336

29582

24681

26715

34927

27643

33851

34357

11551

11563

11485

11726

28767

11732

11706

11745

10785

11810

12172

11489

1172

2122

33083

19102

7131

37367

19311

6886

42999

5713

37036

39187

38299

13152

41009

20319

35325

20773

7346

19011

18197

35324

13979

28456

1877

15510

16190

28074

15203

41736

13606

13607

11491

11283

11272

11289

11301

16042

11688

28322

17437

10656

10654

28084

28090

27674

28094

10655

24285

16082

11660

11323

10672

10666

11176

10645

10671

41022

29987

10829

13195

10665

30273

28363

10644

10646

10643

12177

26024

55

10668

30399

30465

31466

18244

25381

30440

30284

30288

23737

10091

30263

10872

28241

28473

31487

20157

14229

40487

16255

33946

714

23807

21373

36059

11013

30951

17675

22630

32825

41389

22578

26634

24364

43332

32679

36938

36289

20470

43592

21970

4915

25308

12675

22844

31663

20674

12704

12764

14340

37151

39119

32273

29558

19951

7048

6003

4189

25301

7008

30855

30714

29101

31288

9891

19572

29553

36022

7081

30590

7247

19145

6207

33608

7488

7398

31768

14345

17843

6338

910

42066

43616

16438

6902

27483

29417

10592

15160

30698

27516

13744

13721

6031

13741

33335

6032

18363

31990

6478

38580

33659

18560

32661

27376

32648

25154

23047

21113

33585

12745

2341

1256

42842

34190

18080

17142

41492

9061

10660

10659

26420

24554

26633

26640

25792

38498

26304

39208

13850

25422

6162

22495

41367

7337

14807

27292

6634

6436

29907

29898

1477

28619

7167

37324

6021

29480

31317

29548

31622

7511

40519

40726

35988

19233

40724

31818

33290

7404

5955

6703

15971

18631

23411

30712

7352

7098

43414

34852

26688

6826

23930

7451

15838

15513

21591

40728

35989

7192

7134

7203

5933

1913

39388

26954

30759

764

18628

14797

30523

1799

1982

20028

6668

1090

578

37496

8054

27545

1957

10780

12007

6152

40536

15781

42004

32384

41369

14679

8105

14869

21997

41915

40919

43361

23232

33737

23214

6514

7826

41336

18255

14626

36637

37528

35568

39154

7571

33605

33895

37180

6470

8824

9760

6965

42427

3331

42100

26292

38016

23417

11733

35154

41913

35730

42548

23228

33758

7133

7207

24619

19202

35827

20317

41916

14868

21991

31819

35825

28900

6371

18097

32651

22727

42795

35913

33131

23123

24996

38199

25643

18192

13559

31611

23436

35793

32611

6597

14535

31600

31203

6576

313

23298

21127

31342

31412

33675

23100

29640

22324

41412

24178

20972

22114

13901

37234

23742

1214

36976

16658

41847

12116

26042

949

26209

33032

40633

32850

2426

15372

7204

26988

35908

771

668

33093

12695

29302

34480

16074

15935

34418

41365

42646

40525

9734

34777

40146

6962

7047

5965

13726

35314

699

27040

14443

16312

36036

33068

28920

38293

40854

38878

39202

11748

29464

38240

18806

30104

29914

4805

1621

6439

41334

34963

20356

18180

13476

35307

40459

22566

43071

20158

12008

965

42614

30753

35118

42497

31364

34912

41332

42359

19197

19239

40438

23548

21066

15829

6453

40631

42180

42188

40402

8706

9448

39079

12365

23539

42395

15415

43468

7426

18337

41672

23239

35855

21417

8477

35678

26055

25671

11148

40324

11871

41103

41098

41111

13291

42102

40848

24517

38232

42331

25927

11711

12162

11549

11700

8129

16514

40453

36063

31108

7177

6818

19766

39523

39884

19410

37626

21578

43104

18062

34846

23650

6704

15772

19203

19509

19768

19765

36605

42512

35895

23644

35468

7429

43020

40449

40451

40457

40445

7145

1465

36264

21958

26929

42894

17811

25417

18640

16048

11944

19418

11147

26230

41612

39455

39190

34660

1738

9787

37426

36066

10676

12830

35337

19763

36604

12660

34696

10017

29118

40424

36903

31982

32180

42071

21064

29578

10675

19422

24266

35217

37964

37642

42581

35461

20821

36474

19377

12981

14208

41844

29129

19376

35288

31895

4492

21031

19894

35635

40047

18302

15498

39113

18807

7332

35287

14866

21952

39126

25292

13589

31430

8279

30617

23184

16436

15695

42754

34825

31425

31647

35339

43509

35158

15970

2668

7581

31813

30793

39980

18322

6082

32979

6755

5813

42887

32210

7317

19838

31492

29751

5775

37375

31872

38608

6578

29949

39500

2425

37758

20594

8465

16157

35779

1666

754

2411

16017

14116

1589

12401

2316

34338

42425

10518

21278

6999

634

37186

22057

9745

23316

14651

40507

36512

1696

23679

18808

31067

17133

34680

29100

9890

25333

22816

23669

6621

6685

34714

7428

6146

7536

42782

5884

5937

43462

6161

36566

6129

21743

21032

18179

13547

41822

26823

35959

41340

33054

35954

34861

8121

23333

42233

18107

23323

13930

23641

17168

21707

13151

14077

41803

12687

29597

39937

25199

2169

36758

14107

40600

14097

20827

24569

39727

6637

37402

43360

19205

16784

9737

35126

16639

16783

41998

26003

11867

11179

13533

13390

23779

37659

19833

6950

7353

7290

14038

25420

9378

28303

26665

26071

32191

26184

16908

26323

33442

7552

6946

26100

5932

38872

33518

28415

6549

5657

27761

32986

14087

26349

5853

17617

25831

25653

21582

26536

32965

31454

25645

25841

41611

14090

26288

34336

25477

25679

26413

32461

26316

39912

24201

2639

28553

37552

32903

25756

7641

26307

26089

31491

42465

26296

8306

10998

12697

7737

37214

33448

23853

23627

30632

37216

7736

27706

14275

26290

12846

12869

12725

26385

27814

19760

10042

18356

10367

36885

16369

12284

32776

40022

31052

34199

19341

28034

24492

6258

40315

38182

40719

22165

40718

35809

19736

35204

32523

27059

40622

31143

23424

10000

23427

22613

35752

35881

32524

34263

23488

26014

24320

26137

38291

2430

31323

27396

22231

34979

38136

10911

37457

12330

18574

26552

12765

14821

26847

42675

2153

885

39050

7897

34377

15666

38750

38748

14065

6187

7213

15505

21294

42097

42098

18999

34463

20257

35251

20256

37268

8737

16446

33233

36125

35997

8169

11829

19738

15800

20586

12179

27995

32534

38051

37038

34178

35351

36263

2108

41185

11368

19016

40474

33317

9950

13554

5708

38169

35644

6747

15337

43175

23860

40271

42794

32872

43290

8102

32471

10758

34766

8109

18883

38674

43286

2101

12543

21220

10167

43096

23161

22179

43418

20644

15302

22050

31322

16798

38805

27526

36034

16393

22406

19575

12522

33294

24414

1354

10381

39894

21853

28377

30006

16084

31652

25002

33126

42012

25032

41291

17936

33292

9673

11608

11744

33289

29581

36445

34356

17718

24950

22477

27146

29580

21425

31769

42060

42955

22411

23080

1954

20282

41371

23434

2435

1744

32701

13746

27257

5779

32578

30579

6330

30646

34840

328

1897

21541

33678

116

22944

27452

27453

24635

1523

40450

40624

40547

6104

24719

33021

11933

29413

572

36935

14496

11712

11578

11574

43600

18298

34512

35199

23291

15035

22614

35200

41926

38364

16334

16073

42068

14836

12615

12671

27162

17726

33024

34216

20429

42037

21312

43579

43580

29355

33552

35775

26406

38814

25575

18707

35623

40720

16102

15668

11861

33768

10993

8479

26810

32193

16103

34137

17441

15330

28954

38021

13504

10504

41177

16037

11542

17067

14380

11230

28604

16005

11361

15819

15161

14800

11464

9566

35308

27138

14445

40436

22704

37431

43013

36444

36446

32072

21773

22480

21771

21776

6119

7245

31685

7442

7298

31169

34795

27037

7225

12614

21784

21783

32634

30907

30765

23621

12628

12629

32508

23755

24921

23893

33883

29407

23379

11033

32517

43562

30771

21146

6150

32115

29415

31198

12562

40502

40158

34202

30774

14517

21898

37840

16889

32122

40503

31248

34652

16890

31173

34203

30772

28852

25125

12464

23410

31358

33208

43349

29644

31641

16456

30773

23895

31923

23296

27498

17116

27533

31992

34285

12661

24049

38397

24213

39313

9501

2148

21799

21798

10586

25691

14668

29248

29693

33149

7467

10021

33148

10567

31649

11918

31206

24617

31202

32370

13536

24422

29489

13057

12747

32371

29392

29454

10593

31326

13018

34320

34321

10595

11954

41467

33595

26312

26145

31977

2213

25686

33604

32354

29506

26778

23615

30537

37153

21897

37839

25288

23257

31020

27347

22904

33130

12270

12473

12842

27418

20556

12874

33445

12616

35115

28953

12723

30548

11940

16373

40103

34909

12741

22216

36303

20445

9251

24036

11005

11001

23392

10779

12001

39184

34876

27673

17022

22641

23653

36552

36021

42275

36019

43476

14449

36224

20756

35270

36229

19992

22930

15143

12670

22565

41786

32719

43339

34478

23188

31803

35620

34531

27697

10549

27693

6954

22873

27309

43319

32107

7196

36766

7170

34142

7202

20450

42880

7295

18930

28836

22800

35311

11433

42586

11328

19836

40750

11070

18241

22935

42303

6981

40729

13128

33223

7017

14509

22773

25323

33578

24990

6246

24460

5939

24984

24707

30637

38089

5722

13252

8077

28594

8867

30156

5658

41456

7198

29399

32310

7189

34558

23112

40628

7093

32353

10789

28477

24683

28362

24668

22924

1710

10394

30088

12117

30180

35312

7580

26955

6140

34780

24967

18053

7181

17859

42768

34783

23716

39162

15866

23152

38238

8520

25896

37382

28488

29572

40843

37050

6186

36083

34210

6247

32954

37250

31058

33796

1870

22547

12613

22939

33563

5348

1437

38235

41099

41112

10390

37251

26045

31634

37639

33511

39319

26285

6784

31975

31549

42002

25742

32369

6205

27058

31283

23498

5873

24965

10351

29604

34025

6622

31160

27025

6358

6934

28876

7182

11720

14438

33005

23532

33641

33863

23280

18853

32109

34915

7151

30477

7586

30479

20118

33001

32262

6285

18773

28850

12726

28834

15151

12686

27364

31231

16700

15512

23168

1287

28863

33224

31431

27026

12612

7603

18583

32220

17721

26757

41052

22768

26754

7389

32236

31344

33109

6958

18776

12500

20281

33143

33102

32235

20634

32263

26013

4664

4533

2413

30473

19087

43171

26080

39555

20280

23648

12317

20759

31120

23180

33903

10215

27249

24815

23137

23522

12509

32361

40086

34107

21675

31671

29437

32162

25117

30325

1781

19425

36562

24986

12971

25760

25170

42381

37526

27158

25587

17941

33225

6574

6217

32297

1380

24992

1972

24805

27254

41366

29565

31304

14811

11626

20303

38947

13727

29031

25144

43088

33383

34564

20758

20283

21686

6894

15827

32571

10293

35282

28870

27233

30496

33869

26774

21616

18998

37455

41385

41599

14642

31125

34121

29060

20815

41410

9692

36723

21744

22410

37450

29370

6884

6943

32847

32981

6766

38665

21996

35310

11329

42372

20455

43328

36933

11233

40458

36062

33918

38258

21678

40858

20781

22568

15517

15516

15515

21586

22414

16365

34896

35355

37882

37312

37028

37037

34662

36023

20302

38048

7109

21777

22485

40329

18165

20761

19467

21736

21818

37298

9716

18167

41930

41767

21679

15802

28381

39306

17722

23198

29665

13772

34848

17777

21163

16256

23276

23309

32766

31704

35682

36410

35697

25495

40656

6789

70

7329

14127

25955

41020

20939

6347

2451

7507

15895

20898

15000

21069

21617

37337

7356

19104

28550

31168

27447

28899

29086

41837

29099

11484

11483

20625

5707

34990

27962

12169

374

361

17579

17580

18174

42445

18057

32747

8170

38257

22569

35009

42317

26627

18995

11481

31989

38357

40642

13560

13557

12278

40419

34150

42182

13773

36997

12463

21764

37849

42328

38242

38233

27513

37676

7858

10444

15803

16858

41181

30174

38924

19014

42133

111

30021

16517

14934

14867

21993

34227

36642

14623

36095

36955

7556

36959

22941

29111

37210

12699

10575

32721

32638

34477

37202

34475

40172

37206

37201

32639

37212

37211

37209

12711

10013

15112

20930

12710

9781

37203

34474

37208

37205

12712

10014

12734

12718

37686

23558

38106

11955

12474

41534

23201

31281

12266

12717

33245

12841

12839

33680

10682

33278

32379

29187

20240

31336

29143

13913

33263

21015

12476

21552

6660

32344

23396

31762

31201

1411

36526

4802

20909

32503

20908

36528

21712

16886

23215

27352

9780

12485

37303

10742

12733

12713

32407

19174

22379

27835

38489

12696

25391

25724

36109

33302

29161

9310

29458

32637

33341

32226

30950

14605

32597

29251

15028

26029

26997

16162

35820

31805

12669

33716

14607

33243

30323

39861

10874

26343

26998

14032

29095

40462

7274

12887

34634

38247

37148

37147

6275

38265

16178

41546

34282

12884

11830

6147

9690

20841

6500

7430

35359

40531

13495

13481

13496

35537

41606

42901

10564

23496

9726

27321

22990

30613

27189

6124

33367

9664

6427

1888

35638

37720

35160

32525

19146

29664

33070

5832

24794

25083

40515

21651

18625

37012

19664

14653

30

12440

25050

31298

29441

33082

35205

21761

21775

22484

17292

25225

2320

30699

29389

23530

12769

23319

40979

14144

32966

40978

22169

15276

27187

33380

35028

15219

37255

24197

36377

9132

6955

2633

31893

33732

42761

7948

17571

30615

12313

33707

10496

10674

7625

6652

32604

30828

6061

7471

6654

12445

2064

2368

7412

29380

13061

32097

32473

29442

42177

7079

42763

6502

24678

1550

27084

2022

22788

12766

305

1749

2367

47

14430

13062

13075

24567

12450

31150

22747

15305

29342

31578

1955

20723

26713

26783

31669

33385

32159

38312

7490

28828

24565

24788

31186

27018

7164

2678

30468

1729

26709

31154

24775

5688

118

29383

29298

33018

582

10875

11942

41560

41400

20927

33703

35942

35482

1195

2626

42054

20296

29175

12832

13500

26878

19006

1149

19007

5764

1502

6475

43547

19265

30704

17969

19262

19267

37014

4441

10364

30700

19340

19339

27200

19672

21768

21772

19668

21767

21762

17291

41396

35109

21770

21765

21769

22481

22482

21763

27388

22483

13000

10425

17207

43274

41850

35605

40240

34038

18317

16494

17979

21774

19670

1987

5534

12735

26806

1222

29064

1212

10856

10420

12451

10421

22000

12454

20077

39267

27847

24067

29972

13227

25424

12452

19368

9334

22031

12818

29363

33586

27425

33387

27431

10686

12756

31760

20252

16155

42983

12302

13030

37051

35201

22079

10089

16410

14064

38168

25372

8864

24276

41541

24143

17799

27014

10691

36161

38535

23205

16238

37861

17548

12513

28959

41802

38044

9830

10224

879

2536

20376

30631

21851

33012

10054

30925

13881

25508

16242

23746

24225

13912

24576

6257

23623

27989

33342

5838

12512

209

13471

20877

20439

12752

24890

25692

16708

33055

13073

33094

10590

15293

23891

2236

22475

2598

22921

24778

27055

30809

13882

21656

21659

38653

43331

29153

26118

76

19471

38521

23491

26857

42006

38022

18823

35596

4769

32816

18194

10354

35649

2244

35166

38747

29421

39395

6318

541

12478

22795

12860

12706

27034

27144

22662

16829

21188

23656

18984

16344

15923

2136

41705

30808

27310

2638

10385

38422

40992

40717

33992

21766

38727

26637

33827

25335

24116

23196

9112

25877

24231

31750

22879

6188

18584

6903

23084

27013

7455

7406

7057

5951

1529

1468

130

6629

5867

2675

2158

1783

4305

24784

31090

1795

22769

2385

6418

678

20710

10570

31086

5783

1884

12834

2500

12829

800

1730

14200

31580

28814

29345

24579

29587

26782

6117

5668

1511

27097

22982

8789

1478

1907

460

24776

2503

1418

28805

28806

946

7064

7022

22793

6708

13070

2305

22882

29439

22745

1582

23160

1484

4387

31149

1022

18411

26725

29305

1148

24573

29382

30489

24590

31271

25318

33879

33011

27430

33887

24572

2183

2152

2670

4787

27300

23209

22784

13452

37638

34379

10065

12969

9365

24896

9931

42061

15598

11850

10348

42714

42716

32098

21535

22029

17325

23499

23102

29541

32698

25264

5878

1535

12886

27349

69

346

22559

21637

5384

15900

43224

35489

13027

23122

12314

20749

31749

33286

8749

32019

38712

25804

27837

7831

37670

156

2623

31140

12575

13619

20925

7843

20926

1424

10304

16613

27576

9912

42693

40693

40505

38460

7724

23690

12944

8711

19543

7111

33293

23625

37215

32114

23346

10471

10524

33556

10589

12958

13475

12831

13474

14782

7654

10292

24439

6548

10511

19698

10365

35680

32964

15001

34288

42915

33397

33308

13531

15470

15314

37591

14511

17327

22220

19159

20856

36720

31181

7284

16643

41867

37047

5755

1372

16205

41861

39220

25901

7025

21052

8338

36615

12547

37330

20013

1645

12264

23525

41880

22241

36970

36018

35347

36553

43382

36024

42274

41355

31219

17271

20045

43065

5851

36967

21397

40328

36550

43242

42371

36030

36952

20044

7624

36963

36026

41887

29503

9791

8288

20033

42272

43514

31213

42276

43515

35641

36014

36949

20040

36543

18942

41820

20151

41222

34613

40810

25118

13672

31766

8406

337

18348

21085

26454

10858

18351

22462

12456

37259

39339

41164

8152

6893

41093

20030

36541

21718

20032

36960

36703

14350

36540

36011

34617

22723

31030

41676

38050

32927

42569

29215

41039

37049

37044

10423

6251

23822

13216

10807

41782

16025

6099

15795

30269

17968

11531

20632

16024

8862

28460

30495

15644

34466

40074

32957

35291

35309

11419

15821

37046

17585

1460

21025

37013

10791

37883

1921

34636

37183

11761

40752

42078

28038

28400

26274

43561

26264

11611

11598

20488

28243

30081

7869

11342

30267

28585

31500

11346

28134

19701

16206

33256

16525

42883

41594

38037

34659

14010

34273

35365

21618

34254

25214

19966

37213

37319

19428

19099

20643

37497

38989

9145

28157

26614

24679

14012

6543

12913

2664

32896

32718

7931

17677

18338

21276

22683

23223

12005

34432

6200

25807

6799

27997

39467

13323

27666

39471

16076

28758

28480

6002

6573

30086

39877

39876

35350

37000

19733

39446

30131

16143

36261

2112

83

32507

22473

37039

8781

40460

37194

10877

23347

28489

23986

43511

7382

17566

5791

6262

15404

14849

42728

7620

2522

35143

36731

36732

23306

34310

11913

29245

38538

30645

22521

33693

32345

13067

31655

1524

8543

18578

1399

6617

12611

9761

8068

42086

1667

8758

37080

2264

39849

41194

43322

18181

40339

28615

1911

8854

40097

14258

6531

38975

1846

2577

3165

42287

16052

41914

14628

7597

5806

339

7084

42777

42286

7432

10612

1802

19433

6762

40872

5927

19434

33123

18540

41229

42994

6715

16589

21332

16358

42473

41263

9340

9435

19606

17112

39413

23734

6661

12812

35077

41286

21979

16433

7006

30297

40886

18103

7238

38565

27809

18384

34206

12789

9286

7873

8541

7979

25506

27598

26332

23652

26611

6191

24757

20518

6805

7012

11377

7437

21363

41041

18406

41750

11437

8916

8980

19786

7100

37621

18659

7304

27578

24403

7423

28238

7035

9899

7351

11190

12090

7459

26258

6892

20682

21259

30346

25688

41204

13884

6795

8567

15458

9457

6857

18462

7349

12798

7308

39326

9133

25695

8373

39703

7228

14689

39333

35777

18377

21854

6792

26141

15155

39196

40293

40168

8735

7222

9940

6915

26130

5697

9057

7217

28634

22097

7209

25579

8643

8641

7279

7234

15106

15105

21738

42676

20480

6966

7294

12806

6988

6855

7410

20611

39663

7224

9414

34651

6825

9023

9210

6183

7385

28524

20965

28733

16265

39620

7309

19469

8594

42185

39272

7388

7504

21218

6726

7465

7314

40096

6070

6844

5941

7431

9646

8565

30061

9196

39720

5903

32040

7263

5768

6997

7216

29836

8394

16602

28270

6781

27671

16509

20790

16465

14983

7027

6862

9444

9180

6828

36791

27894

39392

6923

9425

6909

9872

6806

7644

6921

7636

39657

6975

7361

6843

25324

6559

16870

39784

21596

8386

43353

19839

39920

18676

18678

6809

7420

39297

39419

19261

31530

14565

6586

28226

5728

6996

28142

35783

8485

36874

33925

21528

6790

8334

20572

8759

35065

17023

7474

6942

14960

29772

24862

14082

29842

16295

39945

22616

15185

8801

36453

19137

8717

25452

6847

26243

16692

18700

40095

26193

6370

6466

8563

8123

28471

7503

7248

22139

37273

5929

6170

7514

6369

19549

39750

39024

39576

15592

1778

6508

19622

39699

20881

21263

18748

36088

7269

9052

29710

16537

2147

28177

26603

8207

7494

6801

6833

28412

17993

18577

19798

30124

41293

19817

27664

26459

36273

8075

27858

9256

18261

19455

6804

5734

18237

8468

7365

8679

39586

41284

6062

21258

5936

6920

41296

12421

14327

7033

17611

8947

8295

7015

9063

8332

22519

42878

40018

7229

14356

7553

6927

30057

26570

14779

38395

39630

39704

7348

26469

6879

7232

17637

19400

14925

12094

18226

35193

24211

9857

28071

19977

6528

39610

23772

25694

8644

16032

37721

21512

39369

9440

22284

38396

9516

21900

41960

9819

12804

38693

20614

26582

22533

18021

40098

21933

38942

15039

39724

20581

29726

16600

15211

24520

28239

39650

19566

40004

37105

8493

22300

39562

39566

40033

25328

33150

1731

39924

37334

18233

14832

6103

35791

28783

9137

9404

26590

26495

22321

9037

21189

19704

19242

37352

10097

34719

6938

20224

7061

14931

39602

7606

14746

6976

8166

42195

8144

22039

8851

8391

34185

22385

9326

37599

9328

8484

39043

17584

41714

28420

5886

5721

7849

39974

9520

7590

18359

37577

7401

5954

16360

39038

39036

21026

12088

6940

39799

5971

9303

43010

11155

14772

11651

8593

7575

39837

7272

9492

16982

1473

20229

27681

19306

35675

25486

22101

15054

12175

13259

39812

38930

25963

18236

39658

20713

8491

39789

16742

35529

1637

12408

13869

39552

8174

7327

29848

19554

35530

28020

38624

38870

14930

40002

8145

40003

15759

19472

18503

15062

7513

7252

7469

18658

6692

6236

7660

13988

1966

27675

9134

17612

9641

27725

6768

20561

2622

8377

11441

6851

6774

29822

7360

7848

39791

6951

6640

7958

1916

16488

14914

5999

7316

25509

1899

9497

11374

30250

20503

9168

39608

20541

12796

20350

12774

7373

5672

39904

6928

1597

18032

6013

7616

22308

30096

11154

20014

1690

26310

21474

36094

7986

28032

35494

6820

36784

42424

27702

28748

38330

16990

5660

7038

8062

26526

26453

6209

29935

9069

6908

15098

33166

8140

29763

7301

34718

43344

38777

8668

6939

24044

6898

23497

38770

21527

29940

26015

19402

30278

7040

12908

38568

21427

6787

6932

17113

37435

8413

8587

6929

9490

20491

7005

14874

12777

9410

9373

7130

8729

37707

7324

9051

27790

7113

7009

43536

43535

9412

39346

21018

22304

22162

39393

7004

7343

7285

28291

39685

9249

17504

6808

8823

33997

7574

23571

7557

12793

7260

12907

7405

28882

5679

6796

38682

7031

7305

12775

7312

7338

7072

6987

14494

7049

6009

27231

6922

9873

30225

40816

7532

24210

5724

7291

43491

38789

43633

8713

7335

9083

39897

19723

12809

7458

7014

25146

6228

7386

38838

15100

21105

17174

39589

32283

6307

19179

25883

36375

1953

2397

39420

7325

8425

38637

28437

29936

16969

5961

35662

39722

30963

42533

14754

18788

12794

15805

30070

17190

6869

16507

39318

6889

17094

7663

28773

39740

39956

6407

16733

25502

7974

7963

40038

6218

6957

35877

28744

8002

14892

22143

21508

9277

19629

8881

14281

18113

15581

26498

7168

17335

17000

28635

7276

10005

7273

42933

39271

6901

30242

1479

34108

1864

30205

13922

20513

6924

19158

8809

6873

6830

6011

10025

1711

8466

24222

25864

1145

23759

21440

42467

40802

14395

19448

2359

266

7322

9337

21126

38606

7524

15051

6994

8324

6974

22144

29952

28685

37071

8025

6880

21071

6489

24206

6867

19841

11805

6969

11878

41681

8371

6767

2484

9543

22040

22322

15038

19403

27601

8008

23707

8311

6010

6642

2529

9136

6538

14422

9432

12915

23918

25870

39827

7095

6822

15698

34675

39808

19600

17241

28066

6112

20502

6487

11220

39823

16604

39580

25696

34333

7512

12810

8232

15118

29756

16825

39593

20899

7060

12416

31422

6106

23387

6138

20085

12783

6794

6877

6788

6776

7054

7032

38411

35707

30143

6143

30343

36908

6641

117

5850

6800

9138

43329

9470

19832

20532

41990

6912

38842

22532

7484

16637

26494

8005

25491

40178

36197

1674

7018

19278

34691

18435

30023

6593

6527

6904

10024

30327

9437

6027

6878

8462

32955

12811

7588

7259

15092

20113

17233

15082

6982

6900

2641

2383

9128

9096

28703

26671

7541

7379

8400

6888

40115

6972

9125

16817

10038

7910

21860

13887

33602

8007

38615

6839

6956

26167

39619

22338

30300

8611

564

28527

27691

38895

1855

39332

15986

9271

26133

6276

6604

38881

8536

1576

20620

9235

2665

39916

9797

39240

30459

23724

20063

22446

7345

7239

7037

1896

30311

28623

6872

1792

7980

18011

18446

23611

38976

37277

159

14997

8012

14309

21106

18784

38633

17131

6391

38728

15121

39881

8871

1728

22345

28528

1519

25521

19542

41058

43160

16015

15990

30137

21974

39803

39802

38453

42507

1180

37571

9571

42319

23921

20705

36757

571

9508

28718

9506

37602

30690

36602

24370

2472

18415

7219

21149

40007

9033

35213

9275

1814

28729

8056

27889

8141

9070

39635

22389

19558

38936

39756

40170

37773

6054

25698

29941

6816

7235

20068

9542

21108

6635

7210

19782

7395

28387

30140

8343

13288

16872

39656

38743

39813

24779

8888

21359

38327

5934

5977

36123

36205

15725

37511

17436

12770

16778

16591

7525

6224

6139

24407

7568

13041

7566

19284

5817

7547

505

12805

28374

29809

5763

39092

8362

23385

2238

8481

1980

20493

9813

34715

40593

9739

2505

390

9054

7267

5914

7578

5818

7560

2075

5975

5674

17576

36281

34127

28738

16743

6044

6829

39851

6122

5714

7593

20893

14330

25467

20884

38689

25503

1939

23654

8165

29787

7546

9281

29764

22597

20485

1570

8160

9920

7656

6964

8397

25427

9296

15376

11129

7268

27824

7261

6450

23766

9276

38310

40295

36196

6051

22967

8489

17542

6824

6944

6530

9642

24189

39354

237

7473

1880

24077

18657

37620

7881

29954

16396

21545

7416

16633

37738

5743

12223

12148

39248

11624

12173

37691

11378

40501

7482

29985

7662

14575

22071

22073

11302

6064

28504

38980

42529

7599

6019

6079

7492

27653

30063

5693

9510

22604

6127

6971

40977

12131

22605

40374

7003

16200

19753

7347

43492

919

5700

4412

14962

28808

30040

5925

6193

5945

16706

6895

30092

34312

9640

26366

28396

6523

28570

27963

1919

6372

20861

1843

21497

38473

17091

16998

24059

26369

8436

5972

13933

39356

19568

27793

16046

19657

9238

7016

7472

27724

8609

38977

37854

22341

25850

22381

6461

7462

19591

2090

1646

6053

8461

8544

12171

20610

18247

9919

7417

6039

14600

13243

434

23879

28149

24498

26508

9141

1823

9391

6571

14431

28720

14896

24506

39754

42654

37712

577

35902

39594

39596

28060

29963

17615

9284

35776

42546

5747

23795

27714

28495

37669

14021

28683

16315

19574

11417

6992

13254

6068

42106

26939

16799

6136

21160

21544

41203

20560

6219

1680

30449

38982

13211

17873

9248

38681

33503

6102

22349

1389

28801

20015

37272

16147

36601

20592

28329

37604

16605

1622

6155

37790

2360

5810

37754

9320

42579

9240

28518

6516

41658

1573

6960

6095

28544

17871

37954

38017

6690

5741

39561

6149

29934

5928

6515

20490

37487

11380

27922

6171

28402

6327

21789

26596

17881

13257

8539

6069

39283

6387

17126

30028

37605

6238

38634

9572

35790

16431

35366

16371

42755

9546

16718

29045

39071

42121

33346

35297

164

8780

34319

27123

25270

32527

38163

10003

41795

13640

29617

43416

17970

13100

30662

34888

29130

31913

87

36799

30716

23767

29212

9969

17254

32814

43593

33086

15514

39044

7961

1412

36593

19583

42431

12292

17188

28526

38394

23399

5967

22441

30126

9559

42545

28680

9160

9852

8603

34237

6309

8569

42020

35066

11390

15519

11642

42308

605

7968

9162

8416

36195

6998

27695

21901

17164

1168

18605

35778

9088

1924

6777

19656

6342

6176

43490

19017

30623

39528

23408

11631

30184

8835

25640

41554

6048

29716

18409

28414

11371

38775

7380

6012

22014

28433

8937

21932

1491

28148

30248

39299

38858

9507

8337

39627

5812

8922

7912

1767

25689

12795

9120

18600

38830

8057

40319

5844

9233

27965

8740

18416

6168

39628

18225

13226

26704

6534

27939

40232

41002

37749

37072

13206

28021

11649

40471

39634

20654

18741

6432

10196

2292

1771

38885

6718

2093

18426

6154

28631

5931

21847

39417

35653

21021

27918

23668

33930

5732

38707

19119

24532

22090

39932

38882

25

30103

27715

26699

27547

37349

40119

1717

9195

7211

22142

28366

39199

6550

22072

1518

14527

9834

22038

7255

7242

11384

6760

22452

11184

41268

9596

9197

8161

37022

39105

34291

21817

42618

7244

43333

40198

2490

18118

21249

25728

17613

30195

40368

38547

38847

23260

19356

6265

2591

28661

23594

18804

17173

20103

37689

19562

9553

28397

7483

19870

19869

42640

11416

6653

6204

6522

5718

37569

16120

38943

40500

22451

9917

18590

1824

7632

11953

35990

27663

9163

11413

39503

21171

6848

2464

39763

5847

1448

16730

8502

18780

38554

29819

674

565

1046

9408

5814

7516

11305

28307

37491

6791

8686

7399

7237

9043

18008

7480

10387

38869

37307

29894

30235

6085

16281

2590

19371

9135

26562

35114

18525

29866

38715

6504

8953

19843

6100

14387

37718

5773

38918

6055

6179

5858

7454

18455

6598

5992

16473

7531

6289

21238

16271

28314

39605

18294

36893

6558

8685

20788

19718

28179

18576

6602

12296

42589

36203

34244

7069

39648

27689

40063

25873

17732

27825

7523

23655

9362

15994

16992

8766

7387

17160

39771

12801

23884

41993

18423

25957

6317

35833

5664

19123

667

28746

9773

38288

17772

35096

42241

6626

37703

38646

2526

17134

9401

6380

28306

15071

15696

18249

9466

7600

38536

6638

29727

25840

39848

22351

38333

8555

16717

35935

9460

6751

39719

41647

6720

35263

6891

2198

8681

6244

5717

9087

28699

6227

24219

18407

8072

28492

5748

8070

16724

7358

1804

15993

9569

24687

4365

29826

14695

29928

1452

40967

12909

16372

2629

28542

6415

2338

6562

30279

28796

37769

43599

16729

8771

30437

34460

8147

39847

5778

6406

4789

8627

7729

39312

8742

15053

2370

28649

38724

35676

2276

6270

2679

20987

28643

34245

39649

6385

18523

6181

20500

18390

6229

8310

24046

20081

1499

2621

38068

30417

18451

36761

7659

42092

1768

17610

34243

2257

6496

5831

1463

38286

19401

12319

35128

39237

2594

22329

19254

42534

42736

9880

30058

19594

37174

26812

262

11801

6410

11667

9269

15011

6411

17081

8907

16632

8845

7719

11349

11593

36852

38690

1104

8487

9100

28484

16971

29892

9380

6494

6701

29167

41324

19279

2045

8188

4668

6297

319

2038

10015

31453

38508

38525

10464

37958

11279

14381

43060

19214

13214

13993

8349

41176

11566

18324

15299

11715

11588

11717

11540

11552

11727

17034

18040

11046

11453

11533

10905

21250

16023

11309

38781

41628

35313

11442

13990

13169

14578

13263

11707

11468

16089

11299

12159

41191

815

36807

19791

6524

36424

37207

37860

11040

30915

12480

12458

10563

9735

7254

12468

22010

39386

13114

21871

2674

22575

43317

37341

36228

11972

37731

22117

36215

26999

42034

12993

30657

40969

37040

42978

21172

38002

32499

32740

34023

15495

15494

40447

16363

34901

19268

10389

42721

17430

41701

17774

15032

8699

11541

17282

36177

33637

11348

30166

31036

29132

27377

35344

22461

40257

35878

19223

35883

18668

19483

18669

40884

32602

32603

30533

41765

21387

42997

43320

18175

43321

40344

40342

43325

25254

40345

43469

18832

36781

9764

37048

10205

38948

22394

16839

10555

21758

38487

15715

15713

14232

36437

36288

15788

42058

10019

39238

39374

32977

33471

41404

18533

18531

18965

8281

17686

19880

26026

12367

8510

7782

22649

36344

17453

41911

43453

43456

8829

21551

36854

8222

15235

39232

40904

35423

8639

34410

43606

32056

17285

7889

10287

35239

24450

21473

41793

8846

21563

36475

36055

18937

17473

17306

1647

37871

5840

38019

31876

43587

42929

23240

10953

10427

14831

21334

33375

40195

10926

22592

17508

33266

35332

10463

36465

10481

23305

32559

30696

43345

1530

14465

26858

23050

43318

12516

21575

8961

22576

20999

19674

12680

10510

4135

20686

8708

39698

17228

33714

33774

21436

18299

16177

33370

23851

40333

37087

17851

23342

17522

12591

34454

35231

9776

33298

16857

30999

32065

14524

29210

35080

19297

14855

22080

29071

32646

9975

23789

43637

12258

33246

18919

10125

33404

18222

22697

21437

16855

41245

34029

21689

38295

37611

10130

41240

13396

23796

39671

36124

19744

34809

17985

42091

22865

6386

1663

22766

1922

29357

31159

7001

5771

5705

27159

24809

7058

27140

29706

24677

2225

24789

6525

28824

22984

24697

30491

14572

1260

31176

22790

23574

22758

30595

1810

19882

23506

33746

29590

29469

23444

24176

14813

14342

33022

17956

23467

23163

33601

35108

34955

7508

36779

14557

14556

7893

38007

18474

18881

36480

40785

15380

17668

20641

14242

14470

23942

23686

24060

39407

36191

37449

41119

35085

17357

31874

31263

20708

6108

5952

12553

33573

32688

28859

32993

9763

34820

6664

38204

30786

18976

35747

20983

33936

36148

30954

10880

18238

19883

20442

6300

40583

10105

39864

43293

11445

39026

24002

19982

23919

16329

38190

23830

38749

19805

12002

35430

40217

9694

34953

17748

42238

20388

31945

34277

7153

7152

43326

43324

43323

27121

27262

7964

8792

7381

10301

6590

8793

6250

40340

25255

22042

35174

23135

20225

12751

10591

33321

33307

20694

40087

17493

24680

11948

34736

19269

24465

18886

10028

18831

41162

34765

20506

35789

12137

20416

8313

11689

22460

35693

17425

36328

21357

27022

30494

10253

39301

34735

23665

37461

18962

19893

37872

34019

7287

9693

39828

42410

43443

22069

21845

43343

10552

42742

36349

15973

39115

34059

41337

24587

13553

26718

7184

29381

35250

23142

7086

22809

13462

32120

12359

27294

12610

12624

24585

7608

7576

22886

10681

29334

26737

43134

7333

27094

34712

36482

31936

16837

27366

6917

7558

35892

10435

2185

12757

42411

42991

6166

19955

20652

9695

40211

38171

40259

19222

35885

16333

34952

14296

17502

17461

41420

17483

15262

16232

19985

36307

21455

40208

20902

10269

7697

21151

25354

16840

9585

21557

15308

15236

8226

10433

17424

33494

36847

9710

21556

21565

37874

13638

42739

43607

38053

41559

8991

18844

42945

36134

34565

14706

22560

21137

18645

17455

43441

14629

32922

22081

37959

10270

21760

21759

17209

24083

10333

7851

30984

25353

16821

7862

10260

7864

12892

23926

36606

37468

24124

15225

15227

42318

24123

20549

37278

41130

10070

17330

10557

20145

43438

36436

21429

41451

19250

17486

15553

38000

14852

21438

21201

20677

7671

42249

21560

24066

24098

22693

25329

17454

16335

19170

15466

17341

7687

15546

17693

22120

12301

10060

22403

35408

42617

7788

14980

23349

24262

23855

7249

25705

39251

39342

19608

43282

32703

15504

36856

9679

20904

16343

43191

36312

41510

41521

8280

41518

12937

6035

18154

39357

26425

34270

18090

43161

15339

19172

34355

32785

40793

33636

17186

23912

31875

16471

23552

19797

42390

34159

42368

27143

22777

15261

17413

41744

42988

21472

16346

40174

9772

35735

23946

24146

42011

31137

17919

38172

41540

16168

16810

31667

31755

34439

41632

23797

8098

8215

36851

41790

34945

35842

17479

18846

38045

19940

40216

36321

42875

34299

34293

35737

36438

39440

23938

19160

31274

29157

29455

36294

35336

17781

36638

29471

19387

43346

19732

32300

2303

6467

32607

31259

27069

34241

29289

18491

23550

22705

37276

35723

38075

10230

38761

19613

8101

36841

19937

42919

36091

35538

40392

24427

6555

20370

36498

35926

41128

19187

17329

31043

18095

36266

10930

22687

38657

42910

39049

40205

22364

13389

21077

35021

23337

19517

36862

38791

34569

34935

31119

27182

35437

38218

38224

36479

42433

17444

29002

1769

14713

29211

14239

32925

37961

42974

15822

8698

38713

5883

21154

21555

18829

20676

30733

12016

43425

40183

1605

29117

30858

18370

18274

29123

37381

7241

36423

8221

37124

25802

18282

37161

21360

42455

42477

9785

8968

12009

42262

22119

11595

22645

19807

14938

25581

32039

8346

15449

42599

23200

40498

23431

14663

33738

25102

23199

35441

21620

14664

18726

30559

21917

22224

6853

39066

39215

20466

34437

42356

10866

9720

13630

42279

36838

27020

29394

34417

36644

36648

17463

42353

36314

8751

14516

20320

10174

12586

33710

41471

23236

27497

25138

21499

32061

3280

2538

31388

30619

19097

28076

14406

36394

39204

10067

20760

37575

1375

43623

39006

6885

35659

2559

30845

41805

39216

5690

42299

28024

16236

16233

40771

40234

9536

13357

13384

38437

10932

27865

10232

14515

39279

1125

15608

15279

35824

11803

17464

37417

36840

13022

17795

37387

9682

25271

35364

37536

27542

18141

20004

35137

10770

12015

21648

19485

19655

34200

29059

35841

19013

43512

2119

11073

18104

588

27407

18609

37870

12532

15727

18622

14781

29122

28983

1945

21434

2450

8923

11264

8124

39371

19997

29155

41277

7704

7371

27424

41470

24804

41488

24612

7175

34545

30503

29371

22881

13774

10583

7107

16748

32584

23546

18868

5270

36470

40229

35941

35599

14835

36660

36937

27023

21824

23082

27019

31131

13079

4371

12708

21980

33023

14339

20719

20721

32341

10476

43062

13590

13555

13593

10495

13556

8618

10099

32914

35871

6398

35581

33314

37957

34761

18670

33750

20675

34746

22817

41431

23402

30042

16149

12070

39264

34376

6343

9459

17817

6087

40483

42557

37345

37342

14209

36217

34999

8616

21673

34637

24716

41519

42013

40660

148

2555

1512

5912

39188

42769

39246

25221

28775

9645

22303

26808

37322

31835

32138

11509

39458

22140

6607

38859

593

39770

9021

7394

42285

11333

38632

26491

28711

6591

21103

9503

33756

10356

17695

36098

35416

34802

41948

15445

22535

35040

22652

24162

8231

18033

16287

35850

38222

38755

22563

40367

17666

41311

9502

43342

17474

42111

21368

18951

34468

14303

35673

33853

15456

39713

15636

10374

39090

9970

30975

41216

14635

22194

21400

12244

36673

31287

10391

25586

7466

10893

14452

22622

31337

11638

39659

40780

41034

40796

20750

42820

1100

13043

20753

42375

42374

25649

13484

21981

42053

40336

30628

41581

32877

30707

9876

14442

38892

33319

9719

42423

33316

8786

39522

1830

19445

2015

42759

40869

20255

814

15947

20144

17870

37454

7765

19611

15126

17429

16421

17496

39155

39150

39153

11088

41885

22248

20029

36958

36951

36966

21720

12161

11406

11766

10867

17680

15850

38967

32153

17408

40789

22725

40784

17747

38851

10562

5692

17682

19019

6545

37149

42101

17860

34391

16582

16585

15847

43493

43494

38012

17684

40297

35349

33510

37369

34671

43472

34388

6594

14900

16197

17087

501

38731

42985

9759

15150

41425

17482

23947

43423

8120

43262

34187

29236

36025

36020

36027

43385

9698

34616

36342

37300

43238

42266

34436

41358

17264

37383

42231

17983

8112

18518

16196

34383

5918

37063

17696

36339

36576

42959

38388

7838

35353

13998

36447

18906

27532

25977

11534

11858

31339

43337

35278

40626

22261

4321

43311

22663

19981

35276

17557

41967

37371

25771

36942

21319

17221

11255

21327

24315

16816

39078

35032

35031

40838

13824

11794

13351

11883

38440

27766

13334

13330

12029

12030

25784

24509

37118

23512

23509

26181

23516

12048

41620

11921

26567

13428

26195

25378

26172

41622

26189

24376

13857

24324

38386

38380

38383

23861

11164

38436

26237

13419

39825

13400

13420

10653

13425

10651

13408

13387

13405

13852

25799

26535

26095

26041

27729

25897

38435

28212

10657

38399

13854

10074

38985

13358

14844

2662

24008

11695

17155

38915

28008

37401

7439

18185

40630

6572

29762

26549

22307

27874

11403

30337

38135

10662

10664

42131

27977

37756

9405

10834

10839

11075

11335

34737

13275

12151

20631

30386

11263

24388

26028

42056

13626

13991

11701

12201

38180

15311

23477

19520

39781

31305

34960

37061

17834

17835

37065

41877

14133

16925

18045

35505

38759

43236

12939

37515

37427

14076

41247

11853

20920

18156

36546

21050

37415

41879

22253

40461

21803

34600

16072

17828

17829

36300

38955

36965

36962

36013

36544

16053

34606

36806

18159

18630

18633

30905

43392

21739

41886

22254

35447

36086

38020

20304

36151

40452

36060

21587

24625

41689

34604

36302

19998

6874

37385

42228

20038

43386

5715

36001

36015

42278

35445

43176

34017

19298

35845

36005

43507

35618

35342

34278

35582

37041

36971

21724

13687

43068

34609

16057

21680

40331

41931

26863

36560

43478

41840

41151

22237

20308

22718

21459

18944

37389

37370

40432

34647

40523

17692

43243

36542

35335

35539

20266

35639

21608

43513

22055

7708

36830

34440

41208

18986

15144

5787

42271

17385

43196

41318

31220

36079

34602

41906

41141

15705

41347

7790

41160

37458

36347

17465

36688

42774

36080

37192

17290

36259

40863

37316

36320

6357

29680

36142

18571

16134

7246

14654

41419

34451

37422

36041

41845

37416

38298

17391

18170

36136

41353

21051

34924

16071

20834

39121

41598

41391

41815

39108

13735

15394

13707

41354

43177

42304

6132

43470

41912

43355

13706

15708

15714

14118

35159

15044

21467

6881

36006

36585

22412

36144

36147

41881

14134

41875

22247

30607

5665

26961

24833

29524

6332

41878

31129

41873

40435

43241

40456

40330

22243

18552

43066

36956

37836

36961

35443

42263

31214

15719

20046

29061

21391

41155

36549

20036

31215

35449

42264

20261

22217

41360

20258

7711

43179

13650

13702

34506

13719

13651

20867

15124

29044

14351

17830

20309

31155

22060

35617

5968

36029

43063

41316

26837

14227

6404

35642

41352

18161

37413

31126

36957

36298

20042

37295

42273

35448

21622

20264

20039

36037

43518

37372

5746

35535

31216

21396

16132

21410

43195

40582

40756

17372

35923

17384

34648

17823

18158

35451

17297

37299

42277

22722

21399

41348

20052

19195

34673

40984

34170

36150

37380

36154

21576

41935

15662

42620

42619

34622

34620

34614

21048

40601

16069

36916

16055

43380

7447

40596

34603

14552

21721

41572

29156

30810

28935

37064

13747

18047

31099

18046

7617

41876

36950

22249

36968

13694

41359

15507

24627

27131

30896

7019

15277

34441

42280

22058

35444

7339

41900

43389

21047

36075

21778

22418

40861

34615

34279

34274

36077

43055

14112

21311

41884

37062

10597

41874

41883

14136

43235

39106

15902

35532

37294

37878

35633

34650

41209

36052

36038

21810

10499

18959

30602

19034

43356

36809

21398

38011

42625

36017

43061

36299

22250

20037

36010

18646

31156

20043

21965

21896

31130

36969

42113

36140

17908

22416

41219

35374

43508

41817

34570

40043

37368

43519

40332

20005

40692

18993

17389

36152

18157

18169

42268

10485

36545

17688

41317

43159

20262

41399

43193

22062

14225

19296

21603

21456

34014

22703

36137

34574

36351

17386

20048

21740

41382

20307

37456

37903

17278

42846

36857

37196

22686

40327

38246

33063

21676

17289

7000

34607

18627

41907

16330

21634

39093

16051

16056

16426

34398

6319

40524

13578

36064

21829

43364

199

31019

31836

34276

22246

10487

40606

7549

33864

43362

41856

40616

7819

41161

40614

41778

40603

40394

21402

16068

41413

19037

20306

43450

36078

16133

39118

6491

36358

43000

18190

18189

22716

9711

21906

33052

34611

7036

20831

31218

21403

21407

43070

41349

43003

16059

34601

34610

34612

41387

21395

43395

36915

40426

5866

34605

7548

6092

43396

6850

7584

6452

5917

21401

21411

40389

39117

34618

43222

22714

22721

36819

18186

42895

35044

11366

24183

12108

10181

7116

31691

7143

7341

21672

21309

29579

13941

33269

29593

23282

1808

16207

34792

17683

15848

24316

38121

34664

34179

5894

1965

36634

30529

38087

7150

26747

23009

7489

23008

30324

7123

20250

7013

7201

32278

31105

32279

26732

24964

7340

14436

24963

6443

25235

6107

21699

36767

7521

29447

7264

11235

24630

34794

7528

6060

5893

27062

7646

27117

5765

33057

21674

7190

7540

7545

32570

6273

14444

33780

33303

29576

33077

28256

6619

42757

6144

13443

28124

17736

16355

41370

23624

13101

34140

7402

27149

12567

16760

21915

31100

41836

42377

28964

27544

15146

21973

15416

41104

9639

36226

37708

40976

27438

25468

26299

13386

17879

25766

25900

32046

19914

17848

41107

42329

17878

11892

24549

12033

10392

12107

17876

24203

25898

25919

8452

25475

36068

27951

1754

6440

11765

21907

40082

10999

26101

24556

38532

25659

20636

6505

26038

32975

25634

38001

26753

32859

30482

41478

33108

28813

32532

34118

10088

34113

25412

34116

5735

2196

11012

31780

33609

29673

31687

31686

29672

7039

7400

7479

6321

20011

25126

5742

33993

22972

11724

18690

15435

11575

42383

5989

7510

6752

31222

15532

11356

34527

32093

33254

7293

36496

34112

11532

6184

34117

34653

40562

35590

21588

14829

20530

15580

32239

5729

22868

16563

5957

6420

6417

37847

29746

7565

6905

22715

37301

17298

35454

36009

17914

11932

21730

20003

41481

31995

23348

7534

22780

16491

7137

12746

24665

10208

22741

22858

834

22970

7104

6614

22776

24706

22968

24602

273

26710

6341

747

1382

21665

40318

41033

41484

26416

11683

42108

14054

36253

42110

11682

6510

28404

11767

33458

25464

40081

26065

12324

19109

15631

40832

24030

34816

35049

32692

16921

15568

25449

13361

13355

31306

35057

14966

42630

23672

41657

35758

34635

16887

35575

19581

37637

40696

31767

31950

34889

36701

34578

37176

14554

42899

18983

17880

32586

8601

38116

26081

15870

25156

34793

31719

6290

13144

6947

35091

19322

18044

34961

14075

35093

35591

18079

35588

35589

28234

6316

5751

23939

4689

8443

27819

25612

42119

36488

34996

36768

25098

22233

33053

22223

36667

12518

35299

18164

15549

19419

38961

18629

42291

42289

42294

42288

42296

42295

42292

13695

16902

6201

6831

14770

19081

33682

22689

22691

22685

22684

21696

37248

41698

41695

14365

20979

41694

17503

13565

21694

21690

21695

21692

17451

21691

21693

10460

15465

7441

43275

24383

9095

34304

43510

41697

35294

36257

38785

16130

15711

36255

36260

21732

19507

27393

43098

17813

42735

20270

40617

20440

40235

35579

17256

34858

19249

9789

22553

22550

38815

18468

40723

38898

38825

6399

40204

40313

16846

40203

16845

19024

37304

11023

33998

32702

19246

5019

15424

10443

18665

19746

40499

35624

34882

10034

17039

35094

37516

38200

29300

1454

18210

19500

27828

38331

8704

19519

7183

23394

30586

37242

9608

14250

17857

9477

39164

14935

20214

40355

9600

19048

40357

20213

14936

30563

9956

42443

10048

14448

14644

22433

37162

21361

12652

31748

18284

16248

42436

7478

20825

15879

35848

18850

18058

19532

33763

32613

35209

15686

36765

6431

28830

34784

6077

31689

7108

28972

15452

15455

16655

42886

20130

39152

39151

6807

6081

32563

16608

39161

40659

12287

27356

37675

27446

7191

31167

31643

11543

41178

41175

28493

13997

41183

10799

12157

34079

16620

38925

21225

41184

11287

11363

11298

11170

11286

11285

11307

6771

11237

29801

13763

11308

11659

37967

31779

21669

7085

7092

21308

23264

5829

28248

7657

7357

37042

34266

37035

17498

13939

42094

43132

6071

40947

18824

28638

20021

17707

43427

9304

38300

2285

17891

17889

22275

18997

37517

35826

32360

1591

43589

16088

11297

28009

11160

12153

13992

12193

22417

37193

15125

37315

5976

6936

35319

37320

35323

38358

20316

35368

9683

42912

37390

25031

5876

36218

9717

35555

37027

30583

10103

19414

14009

36621

34086

27247

42235

34450

35636

20263

19035

17269

22690

37898

6870

43430

22400

14596

18899

30859

17287

6446

20398

15210

34627

25940

10236

26096

11163

12879

23514

27775

24192

13335

14277

22361

35389

42198

43636

34880

18196

29560

30928

19633

38654

13956

18136

35348

20811

27468

43474

40166

37881

18329

9650

22625

37542

26924

29695

9089

42931

36490

34995

21820

35356

35763

18069

23756

36889

17077

40308

7742

42570

36493

18562

36632

37624

31031

11526

39786

40504

22681

1578

30474

27308

25948

26422

26653

25979

23449

26390

39250

25890

7822

18704

26192

25895

12356

25388

26037

15635

37550

27742

25580

26186

37409

26407

26033

17497

7185

7010

7106

7119

17500

7128

6721

5960

37388

10488

9685

35367

22234

26980

34180

35354

20804

34553

32545

33075

14011

41379

18431

4030

41345

7829

32042

42555

14367

21609

31886

22061

24894

14715

40825

40824

43246

40529

33020

32288

28606

24473

28104

36595

28358

7594

17089

25416

42330

15976

10382

39086

36367

29109

33904

36729

41378

22193

21627

34252

43373

41350

35446

6682

32117

15874

6639

15149

23043

37344

37343

25218

7097

20840

6883

22378

36679

18278

21574

42190

14634

15832

42221

35953

6802

23059

42981

6442

25215

7637

6412

6329

5752

35146

5895

41159

6067

16693

16553

17567

21870

20950

1812

7163

36771

36700

28936

31674

41677

28971

28974

6373

15388

6109

24738

26308

9661

23393

34669

6554

34175

25005

17896

6281

24825

6864

33651

10947

23357

23941

27657

26660

7120

6657

32381

14890

30158

37970

41579

37030

34268

38362

19366

34272

34271

16920

8579

38360

40311

12236

33439

13011

15373

37188

35927

21266

40201

41710

43146

40138

35300

41696

35303

37164

35921

17517

17514

35922

37166

7709

8617

37167

16106

5761

41673

41578

41544

22551

40490

36084

7193

38999

41654

40214

41674

37803

41575

7747

41576

41577

31004

13468

16500

35695

43203

13793

13797

8621

7933

16847

26280

20936

27571

35252

35330

43351

14641

22190

22047

26882

10363

13219

43202

7823

18936

22059

17369

38464

16291

19186

20640

19184

41129

20000

38957

42696

37814

15624

42690

21873

41386

41392

40997

33927

29897

43178

41377

36727

1941

22424

41356

21626

34256

6396

17911

2619

40683

25572

25888

27203

33033

19290

31934

28956

37610

29024

31121

33696

24410

40678

33628

39907

31147

35343

37311

29552

13044

29662

35341

27348

20026

34778

26766

28831

16750

17314

25431

8270

41108

40298

24823

1157

38183

36722

11168

16741

28106

28111

24157

11186

11902

40619

11089

24018

11188

23688

13445

27776

38193

11127

9077

28725

13447

11187

13451

11131

43555

11241

17607

15872

41675

13354

16280

7674

26338

26327

12286

12285

18926

41651

32172

42553

31397

29404

32314

28973

20767

37969

37992

32355

32516

40557

40558

16186

16070

1467

16034

11499

17609

11169

11242

11905

17608

39830

27386

18960

42125

1307

7258

20008

18114

20267

27479

20126

28981

40349

35643

40510

6208

6506

6477

6028

31980

19022

1559

25248

1546

2105

1549

29643

31249

13725

7313

27239

38104

31390

6812

32540

25650

7363

33652

27323

22991

42707

27451

27041

13724

2422

23166

25321

5756

547

16309

2628

33235

1858

23626

23889

32377

9728

33064

35306

30760

22235

1386

32336

9724

2110

27209

33880

23735

6093

7631

36730

10677

37587

9663

25231

32495

25145

22075

25111

31235

14499

4825

24930

7306

24746

27170

24634

7172

7206

42382

27329

7073

22803

24709

12462

29365

7464

43597

24816

13703

7320

6854

23001

28968

32268

34965

18528

7440

23175

7195

27191

7176

22899

7077

27060

40995

35632

39167

7342

7321

40620

13752

43085

6899

23500

21187

1319

6658

20737

31637

6643

6402

27503

33259

23573

23377

31183

32164

21170

27429

6413

32477

17743

25003

13654

31338

27221

33099

27090

23494

22808

34699

9930

32321

20524

33207

5769

24637

26865

32512

23885

24953

24014

27227

12607

30673

371

29201

39074

37741

6556

37445

6435

6868

23028

7200

24909

13696

19228

23365

1970

27190

7628

6364

43039

40421

12633

33826

31363

38722

2434

1697

23904

16137

37031

12667

12631

12638

34796

6737

2663

20567

13740

6753

30659

6498

27195

22829

33892

31932

31409

41266

16531

26788

6599

42674

6252

32281

31360

27205

19762

12632

1883

32904

31761

35702

27276

6570

2672

30641

12693

30644

12646

27502

23127

24829

37794

6288

26868

26802

17798

37841

32487

245

20797

29621

29515

29517

35317

42127

35346

8047

30164

9110

22518

8326

6474

6540

9922

14207

8804

33828

2636

23418

26020

11397

28240

29622

20803

29516

34309

5915

21719

21722

12155

28788

19867

463

7985

28131

16670

41590

36860

6709

26771

29476

15428

9750

42556

22571

37545

14447

18838

33719

41580

33981

39984

14446

7226

16575

41966

38276

29379

32291

6793

6845

5882

24593

38514

36418

25433

12917

7419

39556

19892

19887

12058

9820

9504

9038

36378

25602

41106

42939

14690

41113

17856

38161

35391

18616

38697

7743

32963

35390

35977

21595

40773

39042

22589

7960

14404

14405

8743

12799

23702

16375

35550

41137

12785

15089

8876

18414

29950

5772

29792

38981

28723

16540

9866

15520

38833

30313

26476

38429

30305

11203

8956

7563

22163

20892

6557

39645

19277

5907

8741

8291

21717

15128

21723

6451

25747

14859

7995

21600

19859

12911

33567

27538

24932

10366

19889

8623

18647

31718

18649

22870

6913

8471

8874

6725

9079

13919

27902

30192

29996

38813

21324

21430

7550

29711

17837

37325

10514

16931

35626

7908

42021

19256

9896

23905

27812

6650

42132

23849

11161

9045

5953

6841

9285

18606

29837

9316

8305

2458

40275

14528

1909

6484

17074

39642

5940

8393

34740

37090

18035

7023

16216

39292

36416

8581

7102

7068

6907

6977

14519

37484

7281

7436

18268

5788

7034

7422

29925

9458

22352

39317

9467

34136

35106

15060

25466

39341

17145

16627

17992

6196

20891

7265

6968

7539

7477

18582

18326

7278

23739

18717

43484

8292

6765

7618

6314

36240

42145

8834

28194

42530

8659

9482

23949

6016

18703

21009

8861

14599

14297

27876

29742

37356

39643

6647

6459

18504

9383

9835

22034

6953

6311

8942

7396

6778

6979

28166

28790

39577

9076

15793

28629

7634

8125

7502

7538

6783

30203

27813

6322

9265

23753

7059

6860

12297

8045

36880

11204

7240

18603

6008

11431

37747

28702

39618

39391

8677

14687

7236

27779

14512

7414

17123

6914

38941

43182

12787

6521

23715

6897

40035

6985

36044

34969

14621

27684

39262

6005

8895

20102

16311

12803

9376

28390

24220

19858

7518

40118

7529

8419

7635

19363

39631

16988

6786

7639

20241

22107

21547

27717

6775

28476

12096

28031

25515

17092

42403

29833

6495

8886

7378

6482

37690

36072

6840

6910

27087

5785

20062

8405

6241

18438

43500

16774

18381

6269

26187

36454

30233

9193

15459

16667

9418

6351

7024

9006

26575

7418

15084

6589

16542

5980

488

7043

26151

27588

6059

1952

18042

6480

15618

38802

16996

34726

6616

14290

20200

6253

8175

6681

18692

7397

8573

6526

39748

8882

13995

8545

8967

38769

9351

7522

9908

2612

8010

16163

37661

38753

14115

23748

40320

36249

6086

2246

16432

6165

7390

6340

20351

29718

6214

7372

37573

14397

6832

34741

9172

9205

7453
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Supplementary Figure 3 – Untargeted metabolomics analyses of RBCs from humans (n=21) and 

rhesus macaques (n=20). The experimental schema is shown in A. PLS-DA (B), number of 

significant metabolites by ANOVA as a function of species and storage duration, or interaction of the 

factors (C), and volcano plots for day 42 vs. day 0 RBCs in RMs (left) and humans (right) are shown 

(D). In E, line plot highlights of metabolites derived from the plastic bags, dietary or other 

xenometabolites (from drugs, exposure to cigarette smoke, etc – RM RBCs in green and human RBCs 

in red). 
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Supplementary Figure 4 – Species and storage had a higher impact on RBC metabolic 

phenotypes than sex. In (A), species accounted for 28.8 and storage days for 18.6% of the 

differences, whereas sex only accounted for 6.1% of difference. However, sex had a significant impact 

on carboxylate metabolism (oxoglutarate and succinate) (B), arginine metabolism (C), and fatty acid 

oxidation (D). →continues next page 
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➔ Continues from previous page Supplementary Figure 4 – These results were validated via 

targeted quantitative measurements against stable isotope-labeled internal standards. In 

particular, we confirmed that arginine metabolites (E), carboxylic acids (F), and free fatty 

acids (G) showed different storage-dependent abundances in humans and RM as a function of 

sex. 
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Supplementary Figure 5 – Bar graphs (Mean + SD) of lipid classes at the end of storage in 

human (n=21; red) or rhesus macaque RBCs (n=20, green), calculated by the sum of all fatty-

acyl groups in each class detected in each sample. 
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Supplementary Figure 6 – Lipidomics analyses of human (red) and rhesus macaque (green) 

RBCs at storage day 0 (A) and 42 (B). Significantly higher levels of phosphatidylserines – including 

PS (18:0/20:4 – C) were measured in RM RBCs at day 0 (D) and 42 (E). Higher levels of short and 

medium chain phosphatidylethanolamines (PEs), but not long chain PEs were detected in RM RBCs 

in comparison to day 0 (F) or 42 (G) human RBCs. 
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Time (week)
Species

Annotation
Maltose/Sucrose
D-Ribose
D-Glucose
1-4-beta-D-Xylan
Ascorbate
S-Adenosyl-L-methionine
5-Methylthioadenosine
L-aspartate
sn-glycero-3-Phosphoethanolamine
L-asparagine
Pyruvate
IMP
(S)(+)-Allantoin
UDP-glucose
AMP
D-Glyceraldehyde 3-phosphate/Glycerone phosphate
Inosine
Adenine
Adenine_SUPS
UDP-D-glucuronate
alpha-D-Ribose 1-phosphate
5-Phospho-alpha-D-ribose 1-diphosphate
ADP
2-3-Bisphosphoglycerate
D-Fructose 1-6-bisphosphate
ATP
5-6-Dihydrothymine
2/3-Phospho-D-glycerate
Phosphoenolpyruvate
Glycerol 3-phosphate
6-Phospho-D-gluconate
L-methionine
L-methionine_SUPS
L-glutamine_SUPS
Pyruvate_SUPS
D-Glucose_SUPS
D-Ribose_SUPS
1-4-beta-D-Xylan_SUPS
Maltose_SUPS
Glutathione
Cys-Gly
5-Hydroxyisourate
Urate
NADP+
2-3-Bisphosphoglycerate_SUPS
Phosphoenolpyruvate_SUPS
L-Citrulline
L-glutamine
3',5'-Cyclic AMP
UDP-N-acetyl-D-glucosamine
N-Acetylmethionine
D-Glyceraldehyde 3-phosphate/Glycerone phosphate_SUPS
UDP
ADP-D-ribose
(5-L-Glutamyl)-L-glutamine
Oxaloacetate
Citrate
Dehydroascorbate
N-Acetyl-L-ornithine
L-aspartate_SUPS
L-histidine
ATP_SUPS
ADP_SUPS
Adenosine_SUPS
Taurine
Tetradecenoic acid
Hexadecenoic acid
Adenosine
D-Hexose-phosphate
Putrescine
Spermidine
N1-Acetylspermine
(S)(+)-Allantoin_SUPS
S-Adenosyl-L-homocysteine
GMP
Hypoxanthine
Guanine
Guanine_SUPS
Inosine_SUPS
2-Oxoglutarate
L-glutamate
L-lysine
L-arginine
Asymmetric dimethyl arginine
Carnosine
IDP_SUPS
Ascorbate_SUPS
Glutathione disulfide
CMP-N-acetylneuraminate
Citrate_SUPS
D-Glucoronate
gamma-L-Glutamyl-L-cysteine
(R)-S-Lactoylglutathione
S-Glutathionyl-L-cysteine
Hexadecanoic acid
Octadecanoic acid
L-cysteine
Succinate
Pentanoate (valerate)
Hexanoic acid (caproate)
Heptanoic acid
Octanoic acid (caprylate)
Nonanoic acid (pelargonate)
Decanoic acid (caprate)
L-arginine_SUPS
Tetradecanoic acid
Dodecanedioic acid
10-Hydroxydecanoic acid
Hexanoic acid (caproate)_SUPS
Heptanoic acid_SUPS
Octanoic acid (caprylate)_SUPS
Nonanoic acid (pelargonate)_SUPS
Decanoic acid (caprate)_SUPS
Tetradecanoic acid_SUPS
Dodecanedioic acid_SUPS
10-Hydroxydecanoic acid_SUPS
L-phenylalanine_SUPS
Hypoxanthine_SUPS
D-Hexose 6-phosphate_SUPS
Carnosine_SUPS
Dodecanoic acid_SUPS
L-glutamate_SUPS
2-Oxoglutarate_SUPS
Succinate_SUPS
Xanthine_SUPS
Octadecenoic acid
Octadecadienoic acid
Octadecatrienoic acid
Octadecenoic acid_SUPS
Linoleate_SUPS
Octadecatrienoic acid_SUPS
(8Z-11Z-14Z)-Icosatrienoic acid_SUPS
Docosahexaenoic acid_SUPS
(7Z-10Z-13Z-16Z-19Z)-Docosa-7-10-13-16-19-pentaenoic acid_SUPS
Hexadecanoic acid_SUPS
Octadecanoic acid_SUPS
gamma-Glutamyl-Se-methylselenocysteine_SUPS
Tetradecenoic acid_SUPS
Hexadecenoic acid_SUPS
Taurine_SUPS
Spermine
Sphingosine 1-phosphate
Sphingosine 1-phosphate_SUPS
Guanidinoacetate
L-Citrulline_SUPS
glycine
NAD+
L-Homocysteine
L-valine
N-Methylethanolamine phosphate
L-leucine
L-leucine_SUPS
L-serine
Ornithine
D-Glucono-1-5-lactone 6-phosphate
Sedoheptulose 1-phosphate
L-phenylalanine
L-tyrosine
L-tyrosine_SUPS
L-proline
L-proline_SUPS
L-alanine
L-threonine
Allantoate_SUPS
Ornithine_SUPS
L-threonine_SUPS
Oxaloacetate_SUPS
5-Hydroxyisourate_SUPS
Urate_SUPS
5-6-Dihydrothymine_SUPS
Cytidine
N1-Acetylspermidine
L-alanine_SUPS
Spermidine_SUPS
Spermine_SUPS
Mannitol/Sorbitol
UDP_SUPS
2-Hydroxyglutarate
Dodecanoic acid
Sphingosine
Lactate
Lactate_SUPS
L-histidine_SUPS
L-asparagine_SUPS
Allantoate
Fumarate
Malate
5-Oxoproline
5-Oxoproline_SUPS
Mannitol_SUPS
Fumarate_SUPS
Malate_SUPS
Cytidine_SUPS
L-lysine_SUPS
sn-glycero-3-Phosphoethanolamine_SUPS
Eicosatetraenoic acid
(8Z-11Z-14Z)-Icosatrienoic acid
Docosahexaenoic acid
(7Z-10Z-13Z-16Z-19Z)-Docosa-7-10-13-16-19-pentaenoic acid
Eicosapentaenoic acid
(5Z-8Z-11Z-14Z-17Z)-Icosapentaenoic acid
Eicosapentaenoic acid_SUPS
(5Z-8Z-11Z-14Z-17Z)-Icosapentaenoic acid_SUPS
Eicosatetraenoic acid_SUPS
L-valine_SUPS
N-Methylethanolamine phosphate_SUPS
L-cysteine_SUPS
L-cystine_SUPS
2-Hydroxyglutarate/Citramalate_SUPS
Dehydroascorbate_SUPS
L-serine_SUPS

Supplementary Figure 7 - Vectorial version of the heat map of metabolic changes to stored human and macaque RBCs


