Transterring a Small Molecule
Quant Method to Skyline

J. Will Thompson
Duke Proteomics and Metabolomics Shared Resource
Duke School of Medicine
Durham, NC



Transfer of a Quantitative Small Molecule
Quant Method to Data Analysis in Skyline

* Targeted Quantification based on TQ-MS, out of crashed plasma
e Starting from a method you may already be running (e.g. PK)

In the analysis of this dataset you will learn

* Insertion of simple set of known transitions

e Data Analysis and peak integration for small molecules
 Small Molecule Quantification workflow in Skyline



Experimental Layout
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Create a Transition List From Scratch

e Small transition lists can be typed into Skyline Directly.
Edit/Insert/Transition List.

e Select “Small Molecules”. Choose fields and enter data as below.

Transition List

Maolecule
List
Mame

Explicit Explicit
Precursar Product Product Cone Collisian Retertion

Energy Time

Precursar Label Precursar

MName Type m/z Charge msz Charge Voltage

Cirug

light

283.04

1

123.96

1

26

16

27

Cirug,

heavy

286.04

1

133.00

1

26

16

27




Alternative, define light/heavy within one
molecule type.

Explicit Explicit
Collision Retention
Energy Time

Molecule
List
Mame

Precursor Label Precursar Precursor Product Product Cone
MName Type m/z Charge m.z Charge Voltage

light 283.04 129.56 16 27
heavy 28604 133.00

) Peptides @ Small molecules | Columns... | | Help |

Modify as shown, then click “insert”.



Method Development and CE Optimization for Small
Molecules in Skyline

Development of a Method for Selected Energy
Metabolites on LC-MS/MS (Triple Quad)
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Multiplexed Met
Molecules in Sky

nod Optimization of Small

Ine

e Targeted Quantification Workflows based on TQMS

e Starting from a Publication including a transition list of putative
molecules of interest, then using Skyline to perform multiplexed
optimization of CE and RT scheduling.

In the analysis of this dataset you will learn:
e Building a Skyline method from a simple transition list from a

publication

* Scheduling RT and optimizing collision energies (CE) (different

instrument platform)



A little work in Excel to start...

Published Transition List... Open “EnergyMet_TransitionList.xlsx”

A B c D E F G H | ) K
LFunctTonaI tategory Metabolite KEGG id Q1-12¢ Q3-12C Qi-13¢ Q3-13C CE Mode _M0|ECU|E List Name Pracursor Name Label Type Precursor if Precursor C Product m/ Product Chi Cone Valtag Explicit Colli Explicit Retention Time
Central Metabolism _|a-Ketoglutaric acid €00026 145 101 150 105 5 Negative Amino acid metabolism _ Dlaminopimelic acid light 151 1 128 1 25 13
Central Metabolism |Phosphoenolpyruvate 00074 167 79 170 79 29 Negative Am'_”” ac?d metabolfsm Diaminopimelic acid '?ea‘"" 138 1 134 1 25 13
Central Metabolism | Dihydroxyacetone-F C00111 169 79 172 79 29 | Negative Amino acid metabolism GABA light 104 1 69 1 23 =7
Central Metabolism |Pentose-P €00159 229 79 234 79 45 | Negative {amino acid metabolism | GABA o heavy 108 E 73 1 25 37
Central Metabolism  |Hexose-P 01094 259 79 265 79 53 Negative | Amino acid metabolism Phenylpyruvic acid light 165 1 a5 1 25 13
Central Metabolism  [Seduheptulose 7-P C05382 289 a7 296 97 17 Negative {Amino add m“f“"s“" Phenylpyruvic acid r_‘“""" 174 1 101 1 25 13
Central Metabolism _|Fructose-1,6-Bisphosphate C00354 aag 241 345 247 16 | Negative |Central Metabolism Acetyl-CoA light 808 - 408 -1 25 37
Central Metabolism _|UDP-N-acetyl-D-Glucosamine C00043 606 ass 623 304 29 | Negatve | . CeniralMetabolism Acetyl-CoA heavy 821 -1 118 -1 25 37
Central Metabolism _|Acetyl-CoA C00024 308 408 831 18 37 | Negative {Central Metabolism a-Ketoglutaric acid light 145 1 101 1 25 5
Cofactor metabolism |NAD 00003 662 540 683 555 20 | Negative {Central Metabolism a-Ketoglutaric acid heavy 150 . 105 1 2 >
Cofactor metabolism |NADP C00006 742 620 763 635 20 | Negative fCentral Metabolism D-Alanyl-Alanine light 161 1 a4 1 25 13
Nucleotide metabolisr|Orotate €00295 155 111 160 115 5 | Negative fCentral Metabolism D-Alanyl-Alanine heavy 167 1 8 L 23 13
Nucleotide metabolisr Dihydroorotate €00337 157 113 162 117 5 Negative Central Metabolfsm Df hydroxyacetone-P light 165 1 s 1 25 23
Nucleotide metabolis|UDP C00015 403 79 112 79 69 | Negative Central Metabolism Dihydroxyacetone-P heavy 172 1 9 1 23 23
ErneEa e CARR erieEr o % T =% = LT |Central Metabaolism Fructose-1,6-Bisphosphate light 3338 -1 241 -1 25 16
Amino acid metabolisi Phenylpyruvic acid CO0166 165 35 174 101 13 Positive .EE”:’E: ﬂetazu:fsm zr“d"s‘:l*ﬁ'a'”hmphate ]hE;:"" ::: 'i 2:; 1 i: ;2
Amino acid metabolis| Diaminopimelic acid CO0666 191 128 198 134 13 Positive frentra’ Vetsbollsm Exose: 'E . :
= - — Central Metabolism Hexose-P heavy 265 -1 79 -1 25 53
Central Metabolism |D-Alanyl-Alanine C00992 161 a4 167 46 13 Positive 1 | Metaboli Mal ieh
Cofactor metabolism |D-Pantothenic acid 00864 220 90 229 93 13| Positive 1 g::::l M::b;::: M:k:: :i; ii? : :i: 1 22 :
Cofactor metabolism |Owidized glutathione C00127 613 355 633 365 25 Positive Icentral Metabolism Pentose-p i mw 225 1 79 1 25 45
Nucleotide metabolisn Hypoxanthine C00262 137 55 142 57 37 Positive | Central Metabolism Pentose.p hia 934 1 78 1 25 15
Nucleotide metabolisn Guanine C00242 152 110 157 114 21 Positive 1 ' R vy
Nucleotide metabolis UMP C00105 325 57 334 102 17| positive fCentral Metabolism Phosphoendlpyruvate light 167 1 7 B 5 3
Nudeotide metaboliss] cCAMP 00575 230 156 240 a1 25 Positive Central Metabolism Phosphoenolpyruvate heavy 170 -1 79 -1 25 29
Nudcotide metaboll D o a8 3 s o o Posf; . Central Metabolism Seduheptulose 7-P light 289 -1 g7 -1 25 17
I — Central Metabolism Seduheptulose 7-P heavy 236 -1 37 -1 25 17
Nucleatide metabolisADP C00008 428 136 438 141 37 Positive : : -
Central Metabolism Succinate light 117 -1 73 -1 25 13
Nucleotide metabolis UTP CO0075 485 97 494 102 21 Positive 1 . X
: = = |Central Metabalism Succinate heavy 121 -1 76 -1 25 13
Nucleotide metabolisr ATP €a0002 508 136 518 141 37 Positive rantral hdatahnlicm HRDhoarotul.MoGhicncamina limh# (el -1 e 1-14 -1 25 24



1 E Modify ACQUITY Binary Selvent Manager Instrument Method
Uity Binary Solvent Manager
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 Modify ACQUITY Sample Manager Instrument Method
_ ACOUity Sample Manager

[y

General | Data | Everts |

Wash Solvents
Weak Wash Name:

-]
Strong YWash Mame:

[Water =l

Weak: Wash Violume:
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Strong Wash Volume:

400 uL
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Ed
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e LC-MS/MS
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24 11% RSD MRM 1
w
= H . i
@ = b +
= 2C i H
20% RSD R i “ ‘ .
Retention time MRM 854
Column Acquity BEH Amide iHILIC-Fusion(P) Zorbax D. Hydride
Dimension 30x 2.1 mm S0x2.1 mm W0x2.1 mm 30x 2.1 mm
Particle size 1.7 um S um 1.8 um 2.2 pm
pH acidic basic acidic basic acidic acidic
Runtime (min) |38 25| 2 | 15|38 |25 2 |1.5]|38 25| 2 |15/38|25| 2 |1.5)38|25| 2 |1.5|38)25]| 2 |15
Flow rate
) 020304 |05|02|03|04|05 02 03/04/05/02/03|04|05|02|03]04]05]|02]|03|04]|05
(mL min)
Median RSD w|e|zfw|un|un|{u|fnjwliizfizf|sjw|lw|4|nnfufz{z|iz|w|13|14
#of -metabolites) . | ool os | 14|34 |30 (20|23 | 11| 1s |23 | 19|26 |31 34|27 |23 |27 |24 | 2a|2s |25 | 22| 1
RSD<20% * d L h X - / % ¢ -l 2



https://www.ncbi.nlm.nih.gov/pubmed/28050903

Sample Used for Method Development:

Credientialed E.Coli Lysate (Cambridge Isotope Laboratories)

WSS CREDENTIALED E. COLI CELL EXTRACT KIT {SOLUTION)

The kit contents are as follows: 13C-labeled E. coli cell extract (100uL
solution); unlabeled E. coli cell extract (100uL solution); Detailed user
manual with "Credentialing R™ software. Mote: the cells are E. coli K12
strain MG1655 and were extracted using a variation of the
I ‘ method described in PMID; 25160088, MUST SHIP OM DRY ICE
|

ftem Humber MSK-CRED-KIT
“E_ﬂ Chemical Formula
Unlabeled CAS#

e AR | apeteq cASH

- — — Molecular Weight

View Larger Image Chemical Purity gang
Sample Prep. — Label Filtering —— Ratio Filtering Sample Prep. — Label Filtering —— Ratio Filtering
(Round 1) (Round 2} (Round 1) (Round 2)
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| 1 S |

intersity Ratios

/ imi _Credentisled Space K mil
1 1 13 L B
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™ e p—h
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s 5% Dol ne &l

X P ’ F
b L) S G
" 5 a3 a Jl 3/6 Fail
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» et s el ® I/l 575 '
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Mahieu NG1, Huang X, Chen YJ, Patti GJ. Credentialing features: a platform to benchmark and optimize untargeted metabolomic methods. Anal Chem. 2014 Oct 7;86(19):9583-9.
doi: 10.1021/ac503092d. Epub 2014 Sep 22.




Start with a Blank Skyline Document. Save as
“EnergyMet demo.sky”.

&y Skyline-dai

File Edit View Setings Tools Help

|'h§ﬂmllﬁaal-("




Document Setup for Instrument and Extraction
Parameters (Xevo TQ-S triple quad, Waters
Settings -> Transition Settings

Transition Settings

Prediction  Filter  Library

Precursor mass:

Monoisotopic e

COptimization library:

None ~

Instrument  Full-Scan

Product ion mass:

Monoisotopic -
Declustering potential:
None ~

Compensation voltaga:

None ~

[J Use optimization values when presert

Cance

Transition Settings

Prediction Fiter  Library Instrumert  Full-Scan

Peptides  Small Molecules

Precursor adducts:

[M-H)

Fragment adducts:

[

lon types:

(I

Precursor m/z exclusion window:

Auto-select all matching transitions

Cancel

Transition Settings
Prediction Fiter ~ Lbrary  Instument Full-Scan

lon match tolerance:

If & library spectrum is available, pick its most intense ions

Bick:

|:| minimum product ions

(® From filtered jon charges and types
(O From fitered ion charges and types plus fitered product ions

From fitered product ions

Carce

Transition Settings

Prediction Fiter  Library Instrument  Full-Scan

mez

o=
=5
3
o

] Dynamic min product m/z

Method match tolerance m/z:
055 miz

i

Eirmware transition limit:

!

Min time:
min

)

Max m./z:

Firmmware inclusion limit:

]

Max time:

Cancel




Copy/paste transition list into table and click “check”. If green, then click “insert”.

Edit/Insert/Transition List

Use “columns” button to select columns to match “EnergyMet_TransitionList.xIsx”

[ Molecule List Name
[ Precursor Name
[ Precursor Formula

e [[] Precursor Adduct
Insert transition list
LN - i

[A Precurser Charge
[[] Preduct Name
[ Preduct Formula
[ Praduct Adduct

O Peptides

[ Product m/z

A Product Charge

[ Label Type

[ Explicit Retention Time

[[] Bxplicit Retention Time Window
[ Explicit Cellision Energy

[ Cone Valtage

[[] Explicit Drift Time (msec)

[[] Explicit Drift Time High Energy Offset (msec)
[ Collisional Cross Section (sq A)

[[] Explicit Cempensation Voltage

[[] Explicit Declustering Patential

@ Small molecues [ Colymns... || Help

| Check for Emors | |

Ingert

| Cacel

Hig Insert transition list x
Transition List

Molec:..lle Precursor Label Precursor Precursor Product Product Cone E’ﬁl’ilgn @;ﬁion ~

List Name Name: Type m/z Charge miz Charge Voltage Energy Time

Central Met... |Acety-CoA  |[light 808 -1 408 -1 25 7

Central Met... |Acety-CoA | heavy i) -1 418 -1 25 7

Central Met... |a-Ketogluta... |light 145 -1 m -1 25 b

Central Met... |a-Ketogluta... | heavy 150 -1 105 -1 25 L

Central Met... | Dibydroxya... |light 169 -1 79 -1 25 29

Central Met... |Dibydroxya... |heavy 172 -1 73 -1 25 29

Central Met... |Fructose-1.... |light 335 -1 24 -1 25 16

Central Met... |Fructose-1.... |heavy 345 -1 247 -1 25 16

Central Met... | Hexose-P light 259 -1 79 -1 25 53

Central Met... | Hexose-P heavy 265 -1 79 -1 25 53

Central Met... |Malate light 133 -1 115 -1 25 L]

Central Met... | Malate heavy 137 -1 115 -1 25 9

Central Met... |Pentose-P |light 225 -1 75 -1 25 45

Central Met... | Pentose-P heavy 24 -1 79 -1 25 45

Central Met... | Phosphoen... |light 167 -1 79 -1 25 25

Central Met... | Phosphoen... |heavy 170 -1 79 -1 25 29 hd
O Peptides @ Small molecules | Columns... || Help CheckforErors | | Inset || Cancel
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