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HDL is the Good Cholesterol

The Framingham Heart Study
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HDL Cholesterol is Not the Whole Story

Torcetrapib (ILLUMINATE)
60% increase in HDL cholesterol
40% Increase In poor outcomes

Dalcetrapib (dal-OUTCOMES)
35% increase in HDL cholesterol
No improvement in outcomes

Niacin (AIM-HIGH)
30% increase in HDL cholesterol
Twice as many strokes

Three HDL-C raising studies terminated early



HDL Does More than Just Carry Lipids

Functional Assays of HDL

Particles remove lipids from lipid-laden macrophages
HDL activity in vitro is predictive of coronary artery disease

Risk Factor Odds Ratio (95% ClI) P Value
Diabetes ® 1.92 (1.26-2.93)  0.003
Hypertension . & 1.80 (1.31-2.47) <0.001
Smoking —— 1.30 (0.95-1.73)  0.10
LDL cholesterol —— 1.01 (0.86-1.18) 0.93
HDL cholesterol —e— 0.85 (0.70-1.03) 0.09
Efflux capacity — 0.75 (0.63-0.90) 0.002
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Khera, NEJM, 2011



The HDL Proteome is Vast
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Thrombotic Occlusion of Coronary Artery

Enzymatic Weakening of the
Fibrous Cap
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Platelet and Coagulation Activation
at the Lipid Core

Acute Coronary Syndrome and Sudden Death
Proteolysis
Complement Activation



Targeted Proteomics for HDL
Internal Standard Protein
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Paraoxonase 3 is Depleted in Patients with
Type 1 Diabetes and Artery Calcification
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Endothelial Cell Function
Implicating HDL Lipids
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Thinking Beyond Cholesterol
Phospholipids and sphingolipids

Phosphotidylcholine
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Step 1: Design Data Processing Method

File View Zoom Options GoTo Help

Ne@ld & i
Identfication I Detection ‘ Calbration I Levels 1 System Suitabilty I Peak Puity ‘
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Mame: <News

Expected [min: 1.00 “whindow (sec) 30.00
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[T]Use as AT reference

st using:

+C ms2 B2,

+cESI SRM ms2 708.600
+cESISRAM me2 710.600
+cESI SRAM ms2 738,600
+cESI SRAM ms? 7EB.700
+¢ESI SAM ms2 780.600
+cESI SAM ms2 792,700
+cESI SRM ms2 794.700
+cESI SAM ms2 808.700
+cESI SRM me2 820.700
+cESI SRAM ms2 822,700
+cESI SRM ms? 844.600
+cESI SAM ms2 870,600
+¢ESI SAM ms2 872,600
+cESI SAM ms2 300.700
+cESI SAM ms2 928,700
+cESI SRM ms2 954.700
+cESI SRM me2 956,700
+cESI SRAM ms? 370,800
+cESI SAM ms2 982,600
+ ¢ ESI SAM ms2 384.000

5 z 5 3 5 £
263, 295-263. 3005, 264 296264305, 282.235-262.305)
263, 295-263. 305, 264 295-264.305, 282.235-262.305)
263, 295-263.305, 264.295-264.305, 282.235-262.305)
263 295-263.305, 264 235-264.305, 282.235-287.305)
253, 295253305, 264, 295264 305, 282.295-282.305)
263, 295-263. 305, 264 295-264. 305, 282.295-282.305)
263, 295-263. 305, 264.295-264. 305, 282.255-282.305)
263, 295-263. 305, 264 295-264. 305, 282.255-282.305)
263, 295-263. 305, 264 295-264.305, 282.235-262.305)
263, 295-263.305, 264.295-264.305, 282.235-262.305)
263 295263305, 264 235-264 305, 282 235-287.305)
253 295-253.305, 264 295-254.305, 262.295-282.305)
253, 295253305, 264, 295-264. 305, 282.295-282.305)
263, 295-263. 305, 264.295-264. 305, 282.255-282.305)
263, 295-263. 305, 264 295-264. 305, 282.255-282.305)
263, 295-263. 3005, 264 296264305, 282.235-262.305)
263, 295-263. 305, 264 295-264.305, 282.235-262.305)
263 295263305, 264 235-264 305, 282 235-287.305)
253 295-253.305, 264 295-254.305, 262.295-282.305)
253, 295-253. 305, 264.295-264. 305, 262.235-282.305)

Assign transitions

010813_monkeyRBC_POST4_1_130109113110_. 1/9/2013 10:26:26 PM

010913_monkeyRBC_POST4_1

RT: 0.00-12.00 Sk TG

04 o

Relative Abundance
T,

606 603

54t |

026 073084 150 164 W 233 272 304 320 383 44 4AR 481 Bl

AL #

1376

TIE M5
010812_monke
\REC_POST
_1_1oinati3nn
Tz

912 363 985 1052 1032 100 a1 wp nse

LN L L e e B R R SR e
0 L1 n 20 5 0 kL3 0 45 50

55

1}
Tire (i)

108 m ne 1z

T
80 45 0o

010813_monkeyRBC_POSTA_1_1201091210_120109222828 41 BT 0.00 AV:1 AL 112
T+ ¢ ESISRAM ms2 626,500 [253.205-253.305, 264.295-264.305, 282.295-202.305]

100+ 28430 5230

Relative Abundence
T

253300
miz

282300
miz

T T
264300 282.295

miz

0
T T T
262,295 253,268,295



Step 2: Design Data Processing Method

File View Zoom Options GoTo Help
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Step 3: Design Data Processing Method

File View Zoom Options GoTo Help
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Step 4: Design Data Processing Method

File View Zoom QOptions GoTo Help
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Step 5: Process the Data
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Step 5: Export the Data

1 B
2 Component Hame Curve Index Weighting Index  Origin Index Equation

3 [ras NA

4

3 |Filename Sample Type  Sample Name Sample ID Exp Amnt Calc Amnt Units %aDiff Level %RSD-RESP Peak Statuz Response Ratio Response Type  Equation Area' Height ISTD Area 15Tl
& 010813_monkeyRBC_PRE1_1 Unknown Sample  010813_monkeyRBC_PRE1_1 N NA NA NA NA NF Area NA 136487.59 28560.30 77

7 |040843_monkeyRBC_PRE1_2 Unknown Sample 010813_monkeyRBC_PRE1_2 M NA NA NA NA NF Area 145206.00 3031425 27

% 010813_monkeyRBC_PRE1_3 Unknown Sample 010813_monkeyRBC_PRET 3 N NA NA NA NA NF Area 149180.09 30249.19 77

S 010813_monkeyRBC_POST1_‘ Unknown Sample (010813_monkeyRBC_POST1_1 A HA N& NA HA NF Area 182658.50) 38818.23 7?7

10 | 1M0813_monkeyRBC_POSTA_: Unknown Sample 010813_monkeyRBC_POSTY_2 M NA NA NA NA NF Area 190733.55 39764.02 77

11 |00813_monkeyRBC_POST4_: Unknown Sample 010813_monkeyRBC_POST1_3 M NA N NA NA NF Area 173589.14 34070.94 77

12 0M0843_monkeyRBC_PREZ 1 Unknown Sample 010813_monkeyRBC_PREZ 1 N NA NA NA NA NF Area 189164.62 40319.93 el

13 |1M0813_monkeyRBC_PREZ_2 Unknown Sample 010813_monkeyRBC_PREZ 2 1 NA NA NA NA NF Area 167379.77 34061.77 77

14 0M0813_monkeyRBC_PREZ_3 Unknown Sample 010813_monkeyRBC_PREZ 3 N NA NA NA NA NF Area 19372786 39262.33 xd

15 |040843_monkeyRBC_POST2_ Unknown Sample 010813_monkeyRBC_POST2_1 M NA NA NA NA NF Area 168495.02 3155061 27

16 |00813_monkeyRBC_POSTZ_: Unknown Sample 010813_monkeyRBC_POSTZ 2 M NA NA NA NA NF Area 158380.69 3672443 77

17 1M0813_monkeyRBC_POSTZ_ Unknown Sample 010813_monkeyRBC_POSTZ 3 M NA NA NA NA NF Area 170135.61 3331356 77

18 |010813_monkeyRBC_PRE3_1 Unknown Sample 010813_monkeyRBC_PRE3_1 f MA NA NA MA NF Area 135639.70| 20214.99 7

1% |00813_monkeyRBC_PRE3_2 Unknown Sample 010813_monkeyRBC_PRE3 2 N NA N NA NA NF Area 134814.65 2865255 77

20 | 110813_monkeyRBC_PRE3 3 Unknown Sample 010813_monkeyRBC_PRE3 3 "1 NA NA NA NA NF Area 138835.41 757720 Exd

21 | 010813_monkeyRBC_POST3_t Unknown Sample 010813_monkeyRBC_POST3_1 1 NA NA NA NA NF Area 157401.10 35500.49 77

22 | 110813_monkeyRBC_POST3_; Unknown Sample 010813_monkeyRBC_POST3_2 1 NA NA NA NA NF Area 175078.66 3435531 xd

23 |1M0813_monkeyRBC_POST3_: Unknown Sample 010813_monkeyRBC_POST3_3 11 NA NA NA NA NF Area 181405.21 36857.98 el

24 | 110813_monkeyRBC_PRE4 1 Unknown Sample 010813_monkeyRBC_PRE4 1 "1 NA NA NA NA NF Area 160985.25 37890.93 77

25 | 1M0813_monkeyRBC_PRE4 2 Unknown Sample 010813_monkeyRBC_PRE4 2 " NA NA NA NA NF Area 152843.09 4027093 77

26 |0M0843_monkeyRBC_PRE4_3 Unknown Sample 010813_monkeyRBC_PRE4_3 " NA NA NA NA NF Area 171560.68 427797 27 _
27 | 110813_monkeyRBC_POSTA_* Unknown Sample 010813_monkeyRBC_POST4_1 " NA N NA NA NF Area 192123.97 3807061 77 3
28 | 110813_monkeyRBC_POST4_; Unknown Sample 010813_monkeyRBC_POST4 2 11 NA NA NA NA NF Area 163116.74 34456 65 Exd

28 | 110813_monkeyRBC_POST4_: Unknown Sample 010813_monkeyRBC_POST4_3 1 NA NA NA NA NF Area 167024.19 3385762 77

30 | 010813_monkeyRBC_PRES 1 Unknown Sample 010813_monkeyRBC_PRES 1 "1 NA NA NA NA NF Area 148311.81 2899964 xd

31 |0813_monkeyRBC_PRES 2 Unknown Sample 010813_monkeyRBC_PRES 2 "1 NA NA NA NA NF Area 149206.67 28003.17 el

32 010813_monkeyRBC_PRES_3 Unknown Sample 010813_monkeyRBC_PRES_3 n MA N& NA MA NF Area 156327.86) 3292356 7

33 |110813_monkeyRBC_POSTS_* Unknown Sample 010813_monkeyRBC_POSTS_1 " NA NA NA NA NF Area 188079.90 3820870 77

34 | M0843_monkeyRBC_POSTS_: Unknown Sample 010813_monkeyRBC_POSTS_ 2 i NA NA NA NA NF Area 17739534 3230032 27

35 | 010813_monkeyRBC_POSTS_: Unknown Sample 010813_monkeyRBC_POSTS_3 1 NA NA NA NA NF Area HMETI3.46 4344340 77

36

37

38

3% | Created By:

40 |User Name Full Name Date

41 |QUANTUR SMB2013 5:49:47 PK

42

43

Ll

43

46

47 . ° . .

a An Excel spreadsheet with a single transition per tab

4%
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Step 6: Manual Integration & Re-process

1 B

2 Component Hame Curve Index Weighting Index  Origin Index Equation

3 fres NA

4

3 |Filename Sample Type  Sample Name Sample ID Exp Amnt Calc Amnt Units %aDiff Level %RSD-RESP Peak Statuz Response Ratio Response Type  Equation Area' Height ISTD Area 15Tl

& 010813_monkeyRBC_PRE1_1 Unknown Sample  010813_monkeyRBC_PRE1_1 N NA NA NA NA NF Area NA 136487.59 28560.30 77

7 |040843_monkeyRBC_PRE1_2 Unknown Sample 010813_monkeyRBC_PRE1_2 M NA NA NA NA NF Area 145206.00 3031425 27

% 010813_monkeyRBC_PRE1_3 Unknown Sample 010813_monkeyRBC_PRET 3 N NA NA NA NA NF Area 149180.09 30249.19 77

S 010813_monkeyRBC_POST1_‘ Unknown Sample (010813_monkeyRBC_POST1_1 A HA N& NA HA NF Area 182658.50) 38818.23 7?7

10 | 1M0813_monkeyRBC_POSTA_: Unknown Sample 010813_monkeyRBC_POSTY_2 M NA NA NA NA NF Area 190733.55 39764.02 77

11 |00813_monkeyRBC_POST4_: Unknown Sample 010813_monkeyRBC_POST1_3 M NA N NA NA NF Area 173589.14 34070.94 77

12 0M0843_monkeyRBC_PREZ 1 Unknown Sample 010813_monkeyRBC_PREZ 1 N NA NA NA NA NF Area 189164.62 40319.93 el

13 |1M0813_monkeyRBC_PREZ_2 Unknown Sample 010813_monkeyRBC_PREZ 2 1 NA NA NA NA NF Area 167379.77 34061.77 77

14 0M0813_monkeyRBC_PREZ_3 Unknown Sample 010813_monkeyRBC_PREZ 3 N NA NA NA NA NF Area 19372786 39262.33 xd

15 |040843_monkeyRBC_POST2_ Unknown Sample 010813_monkeyRBC_POST2_1 M NA NA NA NA NF Area 168495.02 3155061 27

16 |00813_monkeyRBC_POSTZ_: Unknown Sample 010813_monkeyRBC_POSTZ 2 M NA NA NA NA NF Area 158380.69 3672443 77

17 1M0813_monkeyRBC_POSTZ_ Unknown Sample 010813_monkeyRBC_POSTZ 3 M NA NA NA NA NF Area 170135.61 3331356 77

18 |010813_monkeyRBC_PRE3_1 Unknown Sample 010813_monkeyRBC_PRE3_1 f MA NA NA MA NF Area 135639.70| 20214.99 7

1% |00813_monkeyRBC_PRE3_2 Unknown Sample 010813_monkeyRBC_PRE3 2 N NA N NA NA NF Area 134814.65 2865255 77

20 | 110813_monkeyRBC_PRE3 3 Unknown Sample 010813_monkeyRBC_PRE3 3 "1 NA NA NA NA NF Area 138835.41 757720 Exd

21 | 010813_monkeyRBC_POST3_t Unknown Sample 010813_monkeyRBC_POST3_1 1 NA NA NA NA NF Area 157401.10 35500.49 77

22 | 110813_monkeyRBC_POST3_; Unknown Sample 010813_monkeyRBC_POST3_2 1 NA NA NA NA NF Area 175078.66 3435531 xd

23 |1M0813_monkeyRBC_POST3_: Unknown Sample 010813_monkeyRBC_POST3_3 11 NA NA NA NA NF Area 181405.21 36857.98 el

24 | 110813_monkeyRBC_PRE4 1 Unknown Sample 010813_monkeyRBC_PRE4 1 "1 NA NA NA NA NF Area 160985.25 37890.93 77

25 | 1M0813_monkeyRBC_PRE4 2 Unknown Sample 010813_monkeyRBC_PRE4 2 " NA NA NA NA NF Area 152843.09 4027093 77

26 |0M0843_monkeyRBC_PRE4_3 Unknown Sample 010813_monkeyRBC_PRE4_3 " NA NA NA NA NF Area 171560.68 427797 27 _

27 | 110813_monkeyRBC_POSTA_* Unknown Sample 010813_monkeyRBC_POST4_1 " NA N NA NA NF Area 192123.97 3807061 77 3

28 | 110813_monkeyRBC_POST4_; Unknown Sample 010813_monkeyRBC_POST4 2 11 NA NA NA NA NF Area 163116.74 34456 65 Exd

28 | 110813_monkeyRBC_POST4_: Unknown Sample 010813_monkeyRBC_POST4_3 1 NA NA NA NA NF Area 167024.19 3385762 77

30 | 010813_monkeyRBC_PRES 1 Unknown Sample 010813_monkeyRBC_PRES 1 "1 NA NA NA NA NF Area 148311.81 2899964 xd

31 |0813_monkeyRBC_PRES 2 Unknown Sample 010813_monkeyRBC_PRES 2 "1 NA NA NA NA NF Area 149206.67 28003.17 el

32 010813_monkeyRBC_PRES_3 Unknown Sample 010813_monkeyRBC_PRES_3 n MA N& NA MA NF Area 156327.86) 3292356 7

33 |110813_monkeyRBC_POSTS_* Unknown Sample 010813_monkeyRBC_POSTS_1 " NA NA NA NA NF Area 188079.90 3820870 77

34 | M0843_monkeyRBC_POSTS_: Unknown Sample 010813_monkeyRBC_POSTS_ 2 i NA NA NA NA NF Area 17739534 3230032 27

35 | 010813_monkeyRBC_POSTS_: Unknown Sample 010813_monkeyRBC_POSTS_3 1 NA NA NA NA NF Area HMETI3.46 4344340 77

36

37

38

3% | Created By:

40 |User Name

L] L] L] L]

41 |QUANTUR

ldentify samples with wrong retention time, etc.

43

44 L] L]

FIX processin arameters, reprocess
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Step 7: Compile Data: A Single Spreadsheet

3 4 5 6 7 8 9 10 11 12 13 14 -

1 Day Patient Injection 788 758 626 492 464 759 647 520 65

PC(16:0/18:2(10E, GluCer(d18:1/12: Cer(d18:1/14:

2 PC(18:0/18:1(92)) 12Z)) 0) 0) Cer(d18:1/12:0)  SM(d18:1/20:0) SM(d18:1/12:0)  Cer(d18:0/16:0) PC(10:0/16:0)
3 1 P14 1 0.29 134.16 0.60 0.01 0.59 1.22 1.28 0.12 0.0:
4 1 P14 2 0.33 135.95 0.72 0.01 0.61 1.29 1.20 0.14 0.0:
5 1 P14 3 0.27 124,54 0.62 0.01 0.54 1.10 1.15 0.11 0.0
6 1 P16 1 0.26 41.82 0.61 0.00 0.53 0.46 1.11 0.10 0.0.
7 1 P16 2 0.32 46.51 0.68 0.01 0.63 0.53 1.24 0.16 0.0
8 1 P16 3 0.28 46.05 0.64 0.01 0.65 0.40 1.15 0.14 0.0.
9 1 P21 1 0.34 63.23 0.72 0.00 0.60 0.55 1.27 0.14 0.0.
10 1 P21 2 0.29 62.54 0.72 0.01 0.63 0.63 1.20 0.11 0.0.
11 1 P21 3 0.27 58.79 0.68 0.00 0.57 0.52 1.21 0.14 0.0.
12 1 P26 1 0.28 54.43 0.60 0.01 0.52 0.52 1.02 0.13 0.0:
13 1 P26 2 0.33 58.25 0.67 0.02 0.53 0.55 1.15 0.13 0.0:
14 1 P26 3 0.31 58.01 0.70 0.01 0.61 0.44 111 0.13 0.0:
15 1 P33 1 0.28 67.67 0.64 0.01 0.58 0.61 1.16 0.12 0.0:
16 1 P33 2 0.27 64.86 0.61 0.01 0.47 0.53 1.16 0.18 0.0:
17 1 P33 3 0.28 63.04 0.67 0.00 0.57 0.50 1.09 0.12 0.0.
a8/ ﬁHDLS%mmw . P34 1 0.32 57.93 0.68 O.EQO‘*IR.SQ 0.53 1.09 0.14 O.pﬁ'
Reagy | [FEEmE 20% =) V=)



Workflow Complexity

Three different LC-MS runs
Create a processing method for each transition
Using a previously acquired data file:
Assign RT, peak width, smoothing parameters.
Process data using this processing method
Adjust processing parameters as needed
Export data:
One worksheet in Excel per transition
Random order of worksheets in Excel
Compile data into a single file
Perform QC:
Manually ensure proper integration (retention time, peak shape)
Export data
Perform QC

Lather, Rinse, Repeat...



Possible Solution: Skyline

Easy to manipulate large data sets
Chromatographic alignment
Automated peak integration
Simple report configuration

Simple data export



Possible Solution: Skyline

Tricking Skyline
Set one amino acid to be the fragment for the class of lipids

Set another amino acid to add up to the right precursor mass

Pretend the two amino acids are a peptide



Inventing Amino Acids: The Constant Part

Modified Glycine
M+H* Chemical Formula

7 1+2
_OH 4 [M+H]-2H;0

v——’\2

AA/\MA/\/\‘/\@H
) 264 CisHyy

\/\/\/\/\/\/\/\/\n/
Phosphatidylcholine (PC) 7 184 C..H
10" "4

H OH

0
/\/\AN\M \O/E‘HO\/’\N+/

\/\/\/\/\/\/\/\/YNH H o

o]

Sphingomyelins (SM)


http://avantilipids.com/images/structures/860586s.gif
http://avantilipids.com/images/structures/850365s.gif

Inventing Amino Acids: The Variable Part

Modified Alanine
M+H* Chemical Formula

C18 Ceramide (d18:1/18:0)
H OH 548 C:13H13

. 576 CyoHys

C22 Ceramide (d18:1/22:0)
/\/\/VVW\%OH 604 C17H21

\/\/\/\/\/\/\/\/\/\/\/\H/NH H

o]



Step 1: Invent Modified Amino Acids

EREE B 4ay52 | 050913_hdL5S_dayS3 | 050913 hdl 55 dayS 4 | 030913 hdl 56 day55 | 050713 hdl 55 day2 1 | 050713hdl 55 day2 2 | 050713 hdl 56 day2 3 | DSO7L3_hl 56 _day2 4 | 050713 hdll_5:6_day2.5 - 050813 dhl5x5.day3 1 4 b ¥ X

Replicates: 050813_dhl_5x5_day3_1 -
%, CER12 i 12 —— Chromatogram information unavailable
%, CER14 :
%, CERTE
%, CER13
%, CER20
%, CER22
%, CER24
%, CER25IS
%, CER934 e
%, CERT7ES 10 + Digestion | Prediction | Fiter | Library | Medfications | Modfications Name:

?'. CER740 PC208]

SMeeE3
Amino acid: Teminus:

% CER72Z2 Structural modfications: SM701
% CER712 PC208 Edit 5M213
| [Edis.. ] PCE12

A - E [[] Variable

Chemical formula:

-%, CER710
* SHIgEs [ SMgTt
CIH176 [»]

%, CERTS SM701
i L4 PCBID
% CERB34 SM813 PC792

Monoisotopic mass Average mass;
537.377206 537.72294

- .
Peptide Settings [ % [} [ 4y Edit Structural Modifications [ eait Structural Mociification [

m

T »

-%, CERG30 FC812 SM789
%, CERG84 08+ SM311 - SM785
-%, CER6T8 PC784

i SM761
% CERGEE Max variable mods Max nevtral losses: SM7ET

$ e 3 L PC742
& Ce PCB14
-% CERG58 Com
7% CERBS6 Isotope label type SM727
$ e
% CER63%
-%, CER634
% CERE32
-% CERGID
-%, CER628
-% CERG22
-%, CER620
-% CERG18
%, CER610
-% CERG06 04 1 Intemal standard type
% oo
-%, CER602
% CERE00
% CER5%4
%, CER592
-% CER590
-%, CER582
-% CER578
%, CERS74
-% CER566
%, CERS64
-% CER562
%, CERS54
-% CERS552
-%, CERS50
-% CER548
% CERS46 0.0 I ; I } } I
% CER544 0.0 02 04 06 08 1o 5

-%, CER53%
% CERBE 1l Retention Time

151 o 1 =

0.6 + Isotope modffications

Intensity

Edit list...

02 +




Step 2: Invent New "Proteins" and "Peptides"”

M =kyline - Lipidmaster_skyline.sky
Fle Edit View Setngs Tools Help
NS %@~

5555555;

LACCER24
¢ A
e GLUCER12

&% GLUCER14



Step 3: Modify the Amino Acids on the "Peptides"

mskyline - Lipidmaster_skyline.sky
Fle Edit Wiew Setfings Tools Help
Gl @9 -o-

[T ] 9 L]

n<0r.3_r_x<0r.3_r_x<og
SBEB SR RR

JM Edit Modifications

Structural:

SMZD I
SM FRAG v I
PCFRAGMENT




Step 4: Import Data

Targets X 010813_monkeyRBC_POST3_1_130109110513_130109220229 1hex

Beplicates: 010813_monkeyRBC_POST3. ~
CERES? AG - 956 6780+

i 160 —
CERG6E
CER678
CER684
CERE30
CERG54 7 - 0
CER706 L

CERT10 140 +
CER712

EES% rImpDrt Results Files g‘
CER766
CERS54 Lookin: [Z)GLUCERLACCER - [} M=k
GLUCER12 120 +
GLUCER14 1l 010813_monkeyREC_POST1_1_130103101316_130109211029 raw
GLUCER16 F Lé 1h1, 010813 _monkeyREC_POST2_1_130103103917_130109213630 raw
GLUCER18 Wy Recert 11 010813_monkeyR!
GLUCER20 Documents 1h1, 010813 _morkeyRBC_| FOSTA{ 1 1301139113110 130109222828 raw
GLUCER22 1h1, 010813 _monkeyREC_POSTS_1_130103115712_130109225427 raw
GLUCER24 100 L _ 1h1, 010813 _monkeyREC_PRE1_1_130109100017_130109205730 raw
GLUCER788 @ 1l 010813 _monkeyRBC_PRE2_1_130109102616_130108212328 raw
GLUCER7S2 Deskeop 1l 010813_monkeyREC_PRE3_1_130109105216_130109214329 raw
GLUCERS20 1h1, 010813 _monkeyREC_PRE4_1_130109111811_130109221527 raw
GLUCERS?? 1l 010813 _morkeyREC_PRES_1_130105114411_130108224127 raw

LACCER12
LACCER14
LACCER1E
LACCER18
LACCER20
LACCER22

LACCER24 L
e by Computer | SOUCEBme: 01013 morkeyREC_FOST3_1_130109110513_13010522
¥

&- ‘IM 5785+ 60 4 Sources of type lArr_vsped.lafurmal '] [ Cancel ]
N G [21]- 264.20344(1]

LACCERS54

LACCERS70

LACCERS82 7 2

LACCER984

PC502 40

mn

80 1+ My Documents

Intenslity (10*3)

DRSPS S PSP PP PP PP PR PP PP PP PR PP

e Retention Time

B b 8 S
3
g
8

el
m

85/204 prot 852112 pep  22/120 prec 22/120 tran



Step 5: Manually Pick Peaks if Needed

1ig Skyline - Lipidmaster_skyline.sky = l = | 3|
File Edit \View Settings Tools Help
NS % 2B

Targets B x

Replicates: 010813_monkeyRBC_POST3_ -
% CEReR2 —— AG-956.6700+ —— AG-056.6780+ —— AG-056.67680+ —— AG-956.6789+ —— AG-956.6789+

010813_monkeyRBC_POSTI 1 13010t 4 | ¥ X 010813_monkeyRBC_POST2.1130 1 | ¥ X 010813_monkeyRBC_POST3_1.130 1 [ ¥ X 010813_monkeyRBC_POST41 130 1 I ¥ X 010813_monkeyRBC_POST5_1_1301¢ 4 | & X

- 140 200 4 160 180 140 -
%, CERSEE

% CER678 -- -
%, CERG84 ™ 140 ™ 160 1

-
% cern 120 - 120

CER694 140 I
% CERTIE o0 1 150 120 1 0o 1
%, CERTI0 120 I
% CER712 100 1
% CER722 80 T 80
% CER740 T 100 T
2: CER766 100 4 g0 1

CER994
%, GLUCERT2 60 T I 80 60 T
%, GLUCER14 | 80
%, GLUCER16 60 T :
%, GLUCER1E 40 r 50 40 J 40 1
% GLUCER20 ] T o a0 1
%, GLUCERZ2 i v
% GLUCER24 20 A . 20 | | 20 I 20 1
% GLUCER788 . ! H
%, GLUCER732 - /o |

e 0 Prrbpe et o 4 1 f 1

% GLUCERB20 0 f t f 0 P e 0 f
T.0 71 72 67 66 69 70 71 7.2 66 686 70 72 T. 6.7 68668707172 6.9 7.0 71 7.2
ﬁg:gﬁ Retention Time Retention Time Retention Time Retention Time Retention Time
LACCER16
LACCER1E 010813_monkeyRBC_PRE1 113010 1 [ ¥ X 010813_monkeyRBC_PRE2 11301 1 | ¥ X OT0e TS monkeyREC PRES L0l T 1= 010813_monkeyRBC_PRE4 11301 1 | = X 010813_monkeyRBC_PRES 1130109 4 | ¥ X

ﬁgégg b —— AG-956.6789+ —— AG-956.6789+ —— AG-956.6789+ —— AG-956.6789+ —— AG-956.6789+
180 + 160 +— 160 +— 160 + 160 +
LACCER24

29 AG o
B f 9566785+ 160 1 . 140 1 . 140 1 - 140 | 140 |
e @ _f G [z1]-264.2084+{1] Ly -
LACCERS54 140 1
LACCERS70 120 + 120 + 120 + 120 +
LACCER982
LACCERS84 120 ¢
PC502
PC510
PC550
PCB58
PC580
PCE22
PC629 60 1
PCES0
PCEB2 0 1
PCET6
PCETE o
PCEE7 20 4 20
PCEBE
PC690 o 4 t : t 0 -~ : : 0 it t t : 0 t t t
PCES2 69 70 71 72 66 68 70 66 68 70 72 6.6 6.8 7.0 7.2 7.0 71 72

Retention Time Retention Time Retention Time Retention Time Retention Time

Intensity (1043)
Intensity (1043)
Intensity (1043)
Intensity (1043)
Intensity (1043)

—

m
f |

L
@
=
=]
m
%
I

[

100 + 100 + 100 + 100 + -

100 L N

so L so | s0 I s0 I

80 +

Intensity (10*3)
Intensity (1043)
Intensity (1043)
Intensity (1043)
Intensity (1043)

60 + 60 + 60 +

0 L 40 I a0 T 40 ]

20 + 20 + 20 +

2l A A P DA

L
g
S
1

Re: 85/204 prot 85/212 pep  22/120 prec 22/120 tran

-



1u Skyline - Lipidmaster_skyline.sky *

Step 6: Export the Data

=

File  Edit Settings

NEH B9 -~

View Tools

Help

Targets 1 x
Replicates: 010813_monkeyRBC_POST3. ~

%, CERG62 .
&% CERGE6

&%, CERG7S

- %, CERGB4
&%, CERB9D
%, CERGH4
%, CER706
%, CERTID
%, CER712
%, CER722
%, CER740
%, CERTEE
&%, CER994
&% GLUCER12
&% GLUCER14
&%, GLUCER1E
&% GLUCER18
&% GLUCER20
&%, GLUCER22
E
E
E
E
E
E
E
E
E
E
E

mn

PCEZ5

3

PCE76
PCE78
PCBE7
PCEBE
PCE30
PCBES2
PCE33
PCT02 -

[z
[
[z
£
e
£
=
£
=
e
&
e
=
[
=
[
=
e
=
=
[

PR PP PP PP PP

160

140

120

100

&0

Intensity (1043}

60

40

20

010813_monkeyRBC_POST3_1_130100110513_130109220229

—— AG-056.6789+

-

Export Report

Beport:

Peptide Ratio Results

SRM Collider Input
QuaSAR Input

Feptide RT Results

Preview. ..

¥

Edit list...

Share. ..

Export

I

Cancel

T -3

Retention Time

N
7
7
J&

85/204 prot

85/212 pep

22/120 prec

22/120 tran



A Deliverable: One Tab on One Spreadsheet

&9~ HO = Skyline_integration_results - Microsoft Excel =@
m Home Insert Page Layout Formulas Data Review View al@ o =
3 ii:;y Calibri Y oA == S Wrap Text General - :’g __ﬂ;’a (Normal | Bad Good Neutral ) jm :r _:_I ;:‘J‘tisum' %v L?a
Paste ;meatpamr BJU- A &-A- = = B Merge & Center - $ - % 3 | %l % F‘;’:ﬂda‘giﬂn”;'v EZDT;'QEJ T | explanatory... [lnput ||| inset Delete Format G Clear e Fnd &
Clipboard Fant Alignment Number Styles Cells Editing
1 - S| Area v
A B C D E F G H [ J K L <
IIPept\'deSe ProteinName [ReplicateName Precursorl Precursor( ProductM ProductCh Fragmentl Retention|Area |Background PeakRank
2 AG CER25IS 010813 monkeyRBC POST1 1 130109101316 13010921102¢ 646.507 1 264.208 1121 7.86] 775240 8642 1
3 AG CER25IS 010813_monkeyRBC_POST2_1_130109103917_13010921363( 646.507 1 264.208 11z1 7.87] 762913 22507 1 1
4 AG CER25IS 010813_monkeyRBC_POST3_1_130109110513_13010922022¢ 646.507 1 264.208 1121 7.84] 866426 11862 1 [
5 AG CER25IS 010813 monkeyRBC_POST4_1 130109113110 13010922282{ 646.507 1 264.208 111 7.85] 818839 16619 1
6 AG CER25IS 010813_monkeyRBC_POST5_1_130109115712_13010922542" 646.507 1 264.208 1121 7.86] 762376 13313 1
7 AG CER25IS 010813_monkeyRBC_PRE1_1 130109100017_130109205730 646.507 1 264.208 11z1 7.87| 782732 7317 1
8 AG CER25IS 010813 monkeyRBC_PRE2_1 130109102616_130109212328 646.507 1 264.208 111 7.87| 755580 8150 1
9 AG CER25IS 010813 monkeyRBC PRE3 1 130109105216 130109214929 646.507 1 264.208 1121 7.85] 840945 16718 1
10 AG CER25IS 010813_monkeyRBC_PRE4_1_130109111811_130109221527 646.507 1 264.208 1z1 7.89] 685160 19827 1
11 AG CER25IS 010813 monkeyRBC_PRE5_1 130109114411 130109224127 646.507 1 264.208 111 7.85] 819965 3158 1
12 AG GLUCER12 010813 monkeyRBC_POST1_1 130109101316 13010921102¢ 626.444 1 264.208 1121 5.54] 443129 11675 1
13 AG GLUCER12 010813_monkeyRBC_POST2_1_130109103917_13010921363( 626.444 1 264.208 11z1 5.55] 466824 4500 1
14 AG GLUCER12 010813_monkeyRBC_POST3_1_130109110513_13010922022¢ 626.444 1 264.208 11z1 5.54| 499538 4857 1
15 AG GLUCER12 010813 monkeyRBC_POST4_1 130109113110 13010922282{ 626.444 1 264.208 1121 5.56] 485051 9259 1
16 AG GLUCER12 010813_monkeyRBC_POST5_1_130109115712_13010922542" 626.444 1 264.208 1121 5.54] 456098 3641 1
17 AG GLUCER12 010813_monkeyRBC_PRE1_1 130109100017_130109205730 626.444 1 264.208 11z1 5.55| 453919 2366 1
18 AG GLUCER12 010813 monkeyRBC_PRE2_1 130109102616_130109212328 626.444 1 264.208 111 5.56| 468158 2116 1
19 AG GLUCER12 010813 monkeyRBC PRE3 1 130109105216 130109214929 626.444 1 264.208 1121 5.55] 439384 10424 1
20 AG GLUCER12 010813_monkeyRBC_PRE4_1_130109111811_130109221527 626.444 1 264.208 11z1 5.56] 418712 11232 1
21 AG GLUCER12 010813 _monkeyRBC_PRE5_1_130109114411_130109224127 626.444 1 264.208 1121 5.56| 489066 3833 1
22 AG GLUCER16 010813 monkeyRBC_POST1_1 130109101316 13010921102¢ 682.507 1 264.208 1121 6.06] 157560 881 1
23 AG GLUCER16 010813_monkeyRBC_POST2_1_130109103917_13010921363( 682.507 1 264.208 1121 6.98 32491 999 1
24 AG GLUCER16 010813_monkeyRBC_POST3_1_130109110513_13010922022¢ 682.507 1 264.208 11z1 6.99 27784 782 1
25 AG GLUCER16 010813 monkeyRBC_POST4_1 130109113110 13010922282{ 682.507 1 264.208 111 6.06] 378191 361 1
26 AG GLUCER16 010813 monkeyRBC POSTS 1 130109115712 13010922542° 682.507 1 264.208 1121 6.06] 159261 5806 1
27 AG GLUCER16 010813_monkeyRBC_PRE1_1_130109100017_130109205730 682.507 1 264.208 1z1 6.98 24018 13 1
28 AG GLUCER16 010813_monkeyRBC_PRE2_1_130109102616_130109212328 682.507 1 264.208 1121 6.06] 208145 1014 1 B
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An Experiment: The Data First

Lipid in HDL extract Within Day CV Between Day CV Lipid in HDL extract Within Day CV Between Day CV
Cer(d18:1/12:0) 9% 9% PC(18:0/20:3) 12% 15%
Cer(d18:1/24:0) 12% 11% PC(18:0/22:5) 11% 16%

Glucosylceramide (d18:1/12:0) 8% 9% PC(18:0/22:6) 10% 15%
PC(10:0/16:0) 12% 30% PC(18:1/22:6) 8% 14%
PC(10:0/18:1) 10% 19% PC(20:5/16:0) 13% 15%
PC(12:0/17:2) 11% 35% SM(d18:0/16:0) 9% 14%
PC(12:0/18:1) 9% 14% SM(d18:0/18:0) 10% 17%
PC(12:0/18:2) 10% 14% SM(d18:0/20:0) 11% 15%
PC(13:0/20:3) 11% 14% SM(d18:0/22:0) 9% 15%
PC(14:0/18:1) 11% 13% SM(d18:1/12:0) 8% 14%
PC(14:0/18:2) 9% 14% SM(d18:1/12:0)-18 11% 22%
PC(14:0/18:3) 13% 11% SM(d18:1/16:0) 10% 13%
PC(15:0/20:5) 11% 14% SM(d18:1/16:1) 11% 15%
PC(15:0/22:6) 11% 15% SM(d18:1/18:1) 11% 13%
PC(16:0/18:1) 11% 15% SM(d18:1/20:0) 11% 14%
PC(16:0/18:2) 10% 13% SM(d18:1/22:0) 11% 14%
PC(16:0/20:3) 10% 14% SM(d18:1/22:1) 10% 14%
PC(16:0/20:4) 10% 13% SM(d18:1/24:0) 10% 16%
PC(16:0/22:4) 11% 15% SM(d18:1/24:1) 8% 15%
PC(16:0/22:5) 10% 14% SM(d18:2/18:1) 13% 14%
PC(18:0/11:1) 14% 17% SM(d18:2/22:1) 11% 13%
PC(18:0/18:2) 11% 15% SM(d18:2/24:1) 10% 17%
PC(18:0/20:2) 10% 17%

How long would you be willing to spend to get this amount of data?

Vendor Software: 15 hours, Skyline: 4 hours

Actively collaborating with the author of the software: Priceless



