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Complex Lipids are like a Matrix

2

Lipids are present in classes that have
concentrations and compositions

(important for level of metabolism)

— Concentration = sum of the FAs for any given
class (column)

— Composition = relative abundances of each FA (or
species) across many classes (rows)
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Complex Lipids are like a Matrix

° Lipids are present in classes that have
concentrations and compositions

(important for level of metabolism)
— Concentration = sum of the FAs for any given
class (column)

— Composition = relative abundances of each FA (or
species) across many classes (rows)

* When FA metabolism is altered there
IS the ability to change FA composition

of all classes

— Steroyl-CoA-Destaurase (SCD1) inserts a double bond
into saturated fatty acids
- 14.0>14:1
- 16:0>16:1
- 18:0>18:1
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Complex Lipids are like a Matrix

Lipids are present in classes that have
concentrations and compositions

(important for level of metabolism)

— Concentration = sum of the FAs for any given
class (column)

— Composition = relative abundances of each FA (or
species) across many classes (rows)

* When FA metabolism is altered there

4

Is the ability to change FA composition
of all classes

When lipid class metabolism is altered
there is the ability to change all
members of the class

— Phosphatidylethanolamine-N-Methyl Transferase
(PEMT) converts PE into PC
- PE>PC
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What is Needed from a Lipid Platform
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FATTY ACIDS
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TAG

DAG
FFA

LIPID CLASSES

PC
PE

LPC

LPE

Specificity
A non-specific method (e.g. PC 36:2) does not allow
mapping to the elements of the matrix

Quantitation
A non-gquantitative approach does not allow accurate
summing of the rows and columns

Comprehensive Coverage
A partially complete matrix is difficult to interpret

SCIEX



The Lipidyzer™ Platform - Simplifying the Complexity

Powered by METABOLON®

Samples

Prepare
Samples

a

SAMPLE PREP KITS

* Standardized
procedures

« Simplified operation

* Ensures
reproducibility

Log Samples
& Select
Experiments

LIPID SELECTION

* Automatic method
selection based on
lipid class

* Ensures optimum data
acquisition conditions

* Lipidomics
workflow-driven
software interface

Differentiate
& Quantitate

LC-MS/MS SYSTEM WITH
SELEXION TECHNOLOGY

« Performs separations
across all classes and
species

« Differentiates and
uantifies over a
thousand lipid species,
rapidly and accurately

* Delivers unparalleled
sensitivity

* Ensures accuracy
of results

gical insight for 100s of samples in days, not wee

Interpret
Biological
Data

CUSTOM SOFTWARE

* Reports quantitative
results

* Provides confident
species identification

* Built on one of the
world's best selling
LC-MS/MS mass
spectrometers platforms

' £ METABOLON" |

ks

Knowledge
Consulting
Services

Unravel
Mechanism
of Action

ID Biomarkers

ID Novel Targets

EXPERT ANALYSIS AND
CONSULTING
* Facilitates data analysis

to understand biological
significance

* Provides access to
scientific specialists




Full Coverage of Complex Lipid Metabolism

Fraction Lipid Classes Number of
Species”

Neutral Lipids Triacylglycerols (TAG) 502
Diacylglycerols (DAG) 67
Free Fatty Acids (FFA) 28
Cholesterol Esters (CE) 34

Polar Lipids Phosphatidyicholines (PC) 161
Phosphatidylethanolamines (PE) 233
Lysophosphatidyicholines (LPC) 28
Lysophosphatidylethanolamines (LPE) 28
Sphingomyelins (SM) 16
Ceramides (CER) 56

*The Ceramides listed above includes the further three classes, DCER, HCER and LCER

7 © 2015 AB Sciex SCIEX



Lipidyzer™ Enables Ease of Use, Specificity and Quantitative Rigor

Three Key Elements of the Platform:

1. Software: Ease of Use
- Log samples, create batches
- Automated calculation of chemistries, tuning and system tests

2. SelexION™: Specificity

- Resolve isobaric interference between different lipid classes

- Determine lipid class and molecular species composition in a
single run

3. Internal Standards: Quantitation
* Ensure spray stability
- Minimize carryover
- Neutralize quantitative bias

8 © 2015 AB Sciex SCIEX



Warning to all mass
spectrometerists, the data
visualizations that you are about to
see are unlike any others that you are
used to.

There are NO spectral views!



Lipidomics Workflow Manager: Dashboard

Simple and Guided Workflow

Iniul <.

SelexION Tuning

2 s ©

Projects System Suitability

XX

Start Workflow Batches System Configuration




Lipidomics Workflow Manager: Automation

System Suitability Tests and Automated Tuning for SelexION

System Suitability Test Result

Average Intensity Result:

Class Name Intensity
CE CE(16:0) 6433.75

CE CE(18:1) 8527.23

CE CE(18:1) 26758

CE CE(18:2) 7976275

CE CE(20:3) 8590.50

CE CE(20:4) 9388.50

CE CE(20:5) 9735

CE CE(22:6) 10165

CER CER{16:0) 720090.9650
DAG DAG(16:0/16:0)  113207.25
DAG DAG(16:0/18:0) 5473825
DAG DAG(16:0/18:1) 8167475
DAG DAG(16:0/18:2)  95766.50
DAG DAG(16:0/18:3) 26112

DAG DAG(16:0/20:4)  33466.50
DAG DAG(16:0/20:5)  30313.50
DAG DAG(16:0/22:6)  30900.25
DCER DCER(16:0) 162317
HCER HCER(16:0) 474741.9950
LCER LCER(16:0) 258445.25
LPC LPC(16:0) 180609.75
LPE LPE(18:0) 10869250
- e P —"

Threshold Intensity Result

100 PASS
1000 PASS
1000 PASS
10000 PASS
1000 PASS
1000 PASS
1000 PASS
1000 PASS
5000 PASS
1000 PASS
1000 PASS
1000 PASS
1000 PASS
1000 PASS
1000 PASS
1000 PASS
1000 PASS
10000 PASS
10000 PASS
10000 PASS
5000 PASS
5000 PASS

=
Run Progress
PCT RSD Result: ..
= Lipidyzer Batch - 20151114110902
Class Name PCTRSD Result Runni
DCER DCER(16:0) 654 PASS -
Method 1.dam
HCER HCER(16:0) 673 PASS
LCER LCER(16:0) 620 PASS
LPC LPC{16:0) 476 PASS ®
LPE LPE(LE:D) 297 PASS ®
Batch Details: ®
BatchEntrylD Status  Method DataFile BatchSampleName .
22118 Acquired Pos Infusion COV 3500 DR10.dam SelexION Tuning - 20151124152250 - Lwiff 22118 - BLANK - 20151 :
22119 Acquired Pos Infusion COV 3500 DR10.dam SelexION Tuning - 20151124152250 - 1.wiff 22119 - BLANK - 201511 P
22120 Acquired Pos Infusion COV 3500 DR10.dam SelexION Tuning - 20151124152250 - Lawiff 22120 - BLANK - 20151 Y
22121 Acquiring Meg Infusion COV 3500 DR10.dam SelexIOM Tuning - 20151124152250 - 2.wiff 22121 - BLANK - 20151. ®
22122 Waiting  Meg Infusion COV 3500 DR10.dam SelexION Tuning - 20151124152250 - 2wiff 22122 - BLANK - 201511 ®
pribrl Waiting  Neg Infusion COV 3500 DR10.dam SelexION Tuning - 20151124152250 - 2.wiff 22123 - BLANK - 20151 L]
L
L
o
1
TIC: from (22121 - BLANK - 201511241 522500 of SelesdON T 0151124141409
5.051 Recent Batches
8.0e51 . .
Lipidyzer Batch - 20151114110902
7.0e54
. 6.0e5 Lipidyzer Batch - 20151114090700
§50e5 4 Lipidyzer Batch - 20151114090425 -
L~
T4 1 - -
03 13-Mov Ctrl Plazsma
3.0e5+
2065+ 13-Nov Ctrd Plasma - 1
1.0e54
0.0e0 T T T T T T T T T T T T T
0 01 02 03 04 05 0.6 07 0.8 09 1 11 12

Time.min
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Lipidomics Workflow Manager: Internal Standard Assembler

Information from Registered Kits

Kit Contents: Phosphatidylcholine (PC) Details:
Lot Name Lot Number  Type Chemical Name Concentration
Ceramides (CER) CERISTLPY-100 IS dPCil16:0/16:1)  0.0575
Cheolesteral Ester (CE) CHEISTLPY-100 IS dPCi16:0/18:1)  0.2525
Diacylglycerol (DAG) DAGISTLPYV-100 Is dPC(16:0/18:2)  0.255
Cihydroceramides (DCER) DCERISLPY-100 IS dPC(16:0/18:3)  0.065

Free Fatty Acids (FFA) FFAISTLPY-100 IS dPC{18:0/20:3) 00725
Hexosylceramides (HCER) HCERISLPY-100 IS dPC{18:0/20:4) 02775
Lactosylceramide (LCER) LCERISLPV-100 IS dPC{16:0/20:5)  0.07
Lysophosphatidylchaline (LPC) LPCISTLPY-100 IS dPC(16:0/22:4)  0.075
Lysophosphatidylethanclamine (LPE) LPEISTLPYV-100 IS dPC(16:0/22:5) 00775
Phosphatidylcholine {PC) PCISTLPY-100 IS dPC(1e:0/22:6) 0145
Phosphatidylethanolamine (PE) PEISTLAW-100 IS

Sphingomyelin (SM) SMISTLPYV-100 IS

Tracylglycerol (TAG) TAGISTLPYV-100 IS

12 © 2015 AB Sciex SCIEX



Lipidomics Workflow Manager: Data Visualization

Project Cwner:

LipidyzerExample

Project Information

Project Name

Description Status

Heat Map Generate Stats: 10212015

Significance cut-off

CE120)
CE120)

CE14:)
CE150)
CE150)
CEL&:1)
CE(L70)
CE
CE18:1)
CE182)
CE183)

0]

CE18:4)
CE200)
CE20:)
CE202)
CE203)

—|CE

CE20:4)
CE205)
CE220)
CE22:)
CE222)
CE22:4)
- CE2255)
CE226)
CE240)

B - e o 22

HMDB02262
HMDB06725
HMDB10367.
HMDB&0057.
HMDEQO885
HMDBOOE38
HMDB&0059
HMDB10368.
HMDB00918.
HMDBOOE10
HMDB10370
HMDBO0G740.
HMDEB03183
HMDBO06736.
HMDBO06726.
HMDBO0G721.
HMDBOE727
HMDB10372
HMDBO06737
HMDBO06729.
HMDB10373
HMDB06733
HMDB10376.

€11251

15441

Created On Actions

> P BB e

Created By

10/21/2015 3:34 PM GCTECH

Choose Export | ePlease Select ™|

LMSTO1020001  -0.0469 -0.0776
LMST01020004 SEELLS 11559 1.2284
LMST01020021 | -3.0216 -0.7978 3.7875

LMST01020010 -1.1611 -0.7863 -0.8130
LMSTO01020011

LMST01020013 SReeyis 11191 11329
LMST01020014 SELEES 1.0261 1.0768
LMST01020015 12857 1.0918

LMSTO1020016
LMST01020025

LMST01020012 16673 18641

LMST01020017 -0.9859

LMST01020018

LMST01020019 BZlis) 1.0706 1.1587

Raw Data View:

Select Analyte: ! E(14:0)

CE(14:0)

35 k—

30 k—

25 k—

10 k—

5k

Infusion Cycle

13
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Online Pathway Maps and Discovery Tools

Powered by Metabolon

@ METABOLON®

Biomarker Performance

SUMMARY

cal Study_Phenotype|

Fatty Acids (Compesitior

Metabolites measured 280

Metabolites selected 280

Significant at P < 0.05 52.5%

% significantly increased 18.9%

% significantly decreased 32.1%
DATATYPE

O Quantitative
(® Mole Percent
) Molecular Species
@ Fatty Acid Composition
VIEW
® Fold Change
(O Mean Difference

SORT [x] Keep classes together
‘ Difference A |
FILTER

‘ No Filter - |

SIGNIFICANCE FILTER

Omit if OFF ON

LEGEND

E Not detected

E Not significant at P < 0.05

SCALE
-26 26
Scale Factor ——————@——

26 24 23 21 20 -

¥ Cholesteryl ester (CE)

¥  Ceramide (CER)

¥ Diacylglycerol (DAG)

¥ Dihydroceramide (DCEI

© 2015 Metabolon, Inc.
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£ meTABOLON:

Fatty Acid Metabolism

Signatures

FAS 174 a
wnsRato 16
see 149 &
seez 149 &
Legend

Not detected

Not significant at P < 0.05

View
@ Fold Change

() Mean Difference

Scale
2 2

Scale Factor

W Study Notes

dy: Hypertriglyceridemia

Case: Hypertriglyceridemia Control: Healthy Controls Matrix: Plasma

TOTAL FATTY ACID COMPOSITION

o0

DIET AND
LIPOGENESIS
OMEGA7
g a 4 @ OMEGA-3
180
> @—0 @—o @ SATURATED
— 203
|+ 184 —» 204 —+ | 2005 —» | 225 —» —» —» | 2226 OMEGA3
DIET
> 183 —» 203 —» ®_~ 224 —» —» —» 225  OMEGAE
: Q
FATTY ACIDS
Composition Matrix SAT 000 MURA PUFA
olelelalalalalalal==[clclclc|alalala]x °
LIPID CLASSES 222K |E(d |2 |2 (2R | H|J(2|& |8 &(d w
Phesphatidyicholine (FC)
E Phesphatidylethanclamine (PE) .
& P
& | Lysophosphatidylchaling (LPC)
= Lysophosphatidylethanalamine (LPE)
Cholesteryl ester (CE)
E Trizeylglyceral {TAG)
T | Diacylglycercl (DAB)
Frae fatty acid (FFA)
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Challenges in Lipidomic Analysis: Isobaric Overlap

There are as many as 180,000 different lipid molecular species that are found in
a narrow mass range of ~700 amu

PE(18:3(BZ, 12Z 1520/ 20:4{5Z BZ 11Z, 1 12Z,15Z-octad tri Z-{5Z, CazHrz MO TE1.50 " i i
e (153 204 R R T, Prpblem. The Q1 |solat!on
phosphosthanclamine window during MS/MS is
PE(18:4(52.02, 122, 152){20:3BZ. 112, 146707, 127, 15Z-octadecatetraenoyl)-2- CasHrNOLP  TE1.50 ~ i i
AL T e ) 1.2 Da, which increases
phosphoethanotamine the number of potential
PE(20-:0017-0 T-zi l-2-heptadecanoyl-g -3- CazHe MO TE1.59 1
: :I p;ghﬁaogﬁand:rﬁinem yesre ISO b ars
PE(20:3{8Z, 112 14Z)/15:4{8Z B2, 122, 1-4{8Z.11Z,14Z-sicosatrienoyl)-2-(6Z 92, CazHrNOP  TE1.50
162} 122,152—a-ntadeca11_ztraenurl}—grwem~3-
phasphoethanolamine LIPIDMAPS Calculator
PE(20:4({52.82, 112, 14Z)118:HEL.02.122)) 15787112, 14Z-picosatetracnoyl)-2- CasHrNOLP  TE1.5D i .
(62,82, 12Z-octadecatriencyl}-glycero-3- exercise:
phosghoethanalamine Select mass of 762.4 with a
PE(20:4(5Z.82 112, 14Z)15: 12Z, 145282 112, 142-ei 2~ CazHrMNOLP TE1.50
e B8, e e tolerance of 1.0 amu
I-phosphoethanolamine
PE(20-5(5Z. 82,112 14Z 1721 8:2(BZ, 1-4{52 82,112,142 1TZeicosapentaenoyl)- CazHrMOF TE1.50 . . . R
1 2z 12Z-octadecsdi -3-
2) 2 62 22 ociadecasensyi-gheen 108 Lipids identified
PE{21-0i18:0) 1-heneicosanoyl-2-hexadecanoylglycero- CazHe MO TH1.59
I-phosphoethanolamine

Showing page 1of 3 Results:

15 © 2015 AB Sciex
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Lipidyzer™ Hardware Configuration

QTRAP® 5500 System with SelexlON™ Technology

* Differential Mobility Spectrometry (DMS)

* Installation / removal of DMS in < 2mins — no
tools required

DMS
Source Curtain cell
. Plate
Extension i
%

Ring

16 © 2015 AB Sciex sc I Ex



Differential Mobility Spectrometry (DMS)

SelexlON™ Technology

* Planar geometry

* Gas flow towards MS draws ions

To (transport gas)
MS

* Asymmetric waveform applied
which alternates between high
field, K(E) and low field, K(0) —
separation voltage (SV)

— Moves charged ion back and forth
between plates

— lon will have net drift base on its high
and low field mobility

Gas
flow

Waveform * Compensation voltage (COV) Is
small DC offset between the
DMS Dimensions plates — filtering voltage
1x10x30 mm

17 © 2015 AB Sciex SCIEX



Separation of Lipid Classes Using SelexION™

Negative lon Mode

LPC LPE PC PE SM
100% ]

80% ]

60% 1

40% ]

20% ]

0% v v v v v v i v v v v v v v v v v v v v ¥ T v v
-18 -16  -14 -12 -10 -8 -6 -4 -2 0 2 4 6 8

18 © 2015 AB Sciex



Relationship Between Dipole Moment and COV

Theoretical dipole moments were calculated
using isopropanol as a modifying solvent

i

QPC
b

b

~. OFE
b Y

hris

\\
OPA~_
S

“
“

Differential Mobility Spectrometry-Driven
Shotgun Lipidomics

Anal. Chem. 2014. 86. 9662-9669
10.1021/ac5021744

e

“
p-value < 0.0142 *O PG
\Q\
O PS

w

Head Group Dipole Moment (D)

6 4 2 0
cVv,V
Molecules that have different dipole moments can be separated by DMS

19 © 2015 AB Sciex SCIEX



Isobaric Interference in a Complex Sample

Isobaric Interference Makes ‘unassisted’ MRM Analysis by Infusion Non-Specific.

Experiment: MRM anaIyS|s of CSF (PE 40:5; 792.6/283.2)

XIC from 20140822_PC_LCMS_Optimization.wiff (sample 28) - Serum_DMS-Off_Comparison, -MRM (4 transitions): PE 40:5-FA18:0 (792612833
100%

1.119

w e P SelexION™ Device Off
o [Interference)

g o Multiple different lipids

: o have the same MRM

Do Target Peak transition:

Isobaric Interference

10% 0.476 0.508 0.982
|

01 02 03 04 05 06 07 08 0% 10 11 12 13 14 15 16 17 18 19




Sample Carry Over Between Injections

Use of PEEKSIL tubing

TIC from 2015-01-06_BHE_MPIS wiff (sample 15) - BHE_100X Pos_1PIS, +Precursor lon of 184.1 (500-%00)

oo S84 o By * The use of PEEKSIL
g tubing dramatically
T reduces carryover

S I e \\ R I compared to regular
PEEK tubing

Time. min

Spectrum from 2075-01-06_BHE_MPIS.wiff (sample 15) - BHE_100X_Pos_1PIS. +Precurs of 184.7 (500 - 300) from 2.574 to 5.448 min
5e7
5e7 *74252 (1)

c
'% ~|spectrum during elution s | [0 * A wash step at the end of
- s ) [ s acquisition is enabled
Ei' 0l 520 540 560 580 600 620 64D 66D 630 70703-275:221) 740 760 780 300 4820 840 860 830 into the mEthOd by
Spectrum from 2015-01-06_BHE_MPIS wiff (sample 15) - BHE_100X_Pos_1PIS, +PET:;]:;:33:;: (500 - 500) from 14.206 to 14 g4 min ramping the fIOW rate up
1268 o) / to 30pl/min
- |Spectrum during washing
P 74350 (1), |*75852(1) *80029 ¢ Background level
*732.48(1) *760. *314.
0 GG 1. O N W reduced to very low level
520 540 560 580 600 620 G40 66O Si:nﬂassjg'i{]@e.;jﬂ 740 760 780 800 820 840 860 &30 in the Same run

Spectrum from 2015-01-06_BHE_MPIS.wiff (sample 17) - MP_BlInak, +Precursor lon of 184.7 (500 - 900} from 3.610 to 5.482 min
c 1.3e4 *758.53 (1)
= | Spectrum of the 2nd 76053 (1)

= . . . .
O |z consecutive blank injection 744.56 (1) 75055 (1)
-GC—". E s *73455 (1) 761.50(1)

RSN . *716.03 78760 (1) *346.54 (1

= . 630411 94 (1)
- "52042| *55456 (2) 61759 0 *666.14 (2) 304 46
= L J...n LA .ﬂ- & m "
™ ey S0 0 s B0 60 6D 6w &0 0 B0 70 70 70 a0 &0 oo g0 80

Mass/Charge, Da

21 © 2015 AB Sciex SCIEX




Unequal Fragmentation Efficiency of Lipids

Diversity of Fatty Acid Chain Lengths and Degrees of Unsaturation Result in
Differential Fragmentation Efficiency which Impacts Quantitation

22

a) (original) vesl 3% et
inl. slandard — E—
PC-{24)
6225
i, slandard
l PC-{28:0)
100 - \\ TR
I P30
TG0 6
T ]
| PC-(36:2)
= 7867 int siandard
& 50 -
=
S
0
520 600 6a0 miz - 760 840 020

Murphy et al. Chem Rev 2001, 101, 479-526
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Lipidyzer Kits

Novel Internal Standards

System Suitability for Methanol:Dichloromethane
Lipidyzer™ Platform é"&f“‘@
PIN: 5040407 ; et
ummn Not for Use in Diagnostic.
E:::-':—n—-u—.na- N

Internal Standards Kit for
Lipidyzer™ Platform

PIN: 5040156
o Pacourh Uos O, Mu o Procaduren. Rasd S0
e e umagoasiant e s s 8 o it Sognoniic

Number: LPISTOKIT-100
Eruon e 18 DEG 2016

www.sciex.com

SelexlON® Tuning Kit
for Lipidyzer™ Platform

P/N: 5040141
For Research se Ol Mot o Unan Dingcatc
Read

Procedures.
Pour la recherche uniguement. Ne pas utliser 8 des fins
de dhagnostic

QC Spike S ds Kit
for Lipidyzer™ Platform

P/N: 5040408

LKL

s2l)

For Research Use Only. Not for Use in Diagnostic
Procedures. Read SDS.

Pour In recherche uniquement Ne pas utiisar 3 des fins.
de diagnostic.

%’é’%‘% g

Lot Number: QCSPIKELPK-100
Expiration Date: 10 DEC 2016

I

‘www.sciex.com

SCIEX
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A Broad Range of Internal Standards to Normalize Quantitative Data

Multiple Internal Standards that Reflect the Diversity of Lipid Molecular Species

PHOSPHATIDYLCHOLINE (PC) INTERNAL STANDARD MIX
STRUCTURE FATTY ACID POS %
e~ FAt6:1 - Palmitoleic acid sn-2 5
\/'\/’\/\./=\/‘\/‘\/‘\,J\ FA18:1 - Oleic acid sn-2 20
WAA FA18:2 - Linoleic acid sn-2 20
e — I FA18:3 - a-Linoleic acid sn-2
e~ FA20:3 - Dihomo-vy-linoleic acid sn-2 5
mau FA20:4 - Arachidonic acid sn-2 20
—————_~_\_ FA20:5 - Eicosapentaenoic acid sn2 5
=~ ~_\_ FA22:4 - Eicosatetraenoic acid sn-2
———— = L. FA22:5 - Docosapentaenoic acid sn-2
e e~_~_)_ FA22:6 - Docosoahexaenoic acid sn-2 10
e~ N d916:0 - Labeled palmitic acid sn-1 100

Each lipid class has multiple internal standards at concentrations that reflect
those found in biology

24 © 2015 AB Sciex SCIEX



The Lipidyzer™ Eliminates Quantitative Bias

Multiple internal standards per class provide accurate quantitation

CHOLESTERYL ESTERS (QUANTITATIVE) CE FATTY ACID COMPOSITION (MOLE%)

g - @ Lipidyzer 8 © Lipidyzer N o
- Single IS B Single IS *
CE182 _ i?"
g — % B \.o; [
g 3 % 2 S
$ 8 H
> 2 E
B - Z 8- CE18:1
© e B
5 'é
g % tow & R - cE20:4 o,
c... \
. L
.
g 4 e I‘“
Lipidyzer Bias: 8.9 / ‘\"_— CE16:0
Single 1S Bias: 106.7
(=D o -

| T | T T | T T | 1 T T |
0 2000 4000 6000 8000 10000 0 10 20 30 40 50 60

True Value (uM) True Value (Mol%)

25  © 2015 AB Sciex SCIEX



Conclusions

Three Key Elements of the Platform:

1. Software: Ease of Use
- Log samples, create batches
- Automated calculation of chemistries, tuning and system tests

2. SelexION: Specificity
- Resolve isobaric interference between different lipid classes

- Determine lipid class and molecular species composition in a
single run

3. Internal Standards: Quantitation
* Ensure spray stability
- Minimize carryover
- Neutralize quantitative bias
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