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Overview

* Pharma ADME — Challenges and Needs

® The solutions
— Hardware — fundamental performance characteristics

— Software and workflow based solution
— Runtime (IDA) Logic, processing tools for Met ID and quant

* Data examples
— From Experiments to study IDA logic
— From Metabolic Stability Screen and ID Studies

* The future... advances in data processing / reporting
— Structure based approaches and tools
— Data mining and management



Pharmaceutical ADME — Challenges and Needs

* A constant need for productivity gains
— Generation of more useful data at ever increasing rates — fewer resources
— Managers are looking to eliminate method dev and combine workflows

* Limitations of older MS systems has had interesting consequences
— Legacy designs had limitations in versatility

— QqQ / QTRAP in quant labs, accurate mass in qual
— Causes division of functional departments / workflows

* Modern Chromatography
— Chromatographic efficiency gains — sub 2 um and solid core particles
— Separation = identification = sensitivity = a challenge for mass specs



The AB SCIEX TripleTOF™ 5600 System

* A Collection of Many Great Attributes
v Speed — 10ms per scan
v"Resolution ~ 35K

v"Mass accuracy ~ sub 2 ppm MS and
MS/MS

v Sensitivity — low fg on column (ppt range)
v"Dynamic Range for both quant and qual
v QQQ like performance
v"Workflow specific solutions
v Runtime IDA algorithms
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Customer Goals for Metabolism Screen

* Metabolite ID screen at Elan Pharma

— General HT screen for metabolites

— Phase | (Oxides, De-methylations)

— Phase Il (Glucuronides, GSH Conjugates etc)
— Goals for Screen Setup

— High throughput — 5-7 minutes per sample

— Generic method approach

— UPLC compatible 2 — 3 second wide peaks

— High resolution and accuracy for structure ID



Materials and Methods

* Phase | and Il (glucuronic acid) timecourse HLM
— 0,15,30,60 minute timepoints
— Verapamil, Clozapine, and Imipramine were used as controls

® GSH incubations in HLM

— 0 and 60 minute time points

— 5 uM incubation concentration
— Clozapine, Diclofenac, and Troglitazone as GSH controls
— After preparation 0.83 uM nominal [C]

* Triple TOF 5600 LCMSMS System
— Agilent 1290 HPLC

— Phenomenex Kinetix C-18 2.6pum 2.1 X 100mm
— 5 minutes gradient
— 5 L injection
— 700 pL/min
— Simple mobile phases: water:ACN:formic acid
— CDS calibration with Duo Spray lon Source
— Performed hourly



The Balancing “Quant” and “Qual”
* Sensitivity and linear dynamics — similar to QgQ

* Speed is critical to quant/qual performance
— 810 12 cycles per peak ~ 3 seconds / 10 scan = 300ms

Balanced with IDA settings

— Number of dependant target - How deep you are going to dig? Top 10?
— How long to accumulate at each scan? e.g. 30ms

* IDA filtration techniques to add some intelligence “selectivity”
DBS — Dynamic background subtraction — A must for all IDA workflows

MMDF — Multiple Mass Defect Filter
NL Filter
Isotope pattern filter

} All use DBS

Allows for fewer # dependant targets = short cycle times
Improved relevance and quality of aquired MS/MS



Dynamic Background Subtraction —

Wil es-%rhe-Zlaamil - IAEEDE® [#=
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Dynamic Background Subtraction — DBS

@t -l -5 a=am|i il - BQEEHE®
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Dynamic Background Subtraction — DBS
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Dynamic Background Subtraction — DBS
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DBS - Bile Example

* Profound impact on IDA efficiency when dealing with high
background as with bile samples.

@Rkt - %S laamlil - BQEHEE®
¥ @ TIC from T180.wiff (sample 1) - Dasatinib_T180_Bile. Experiment 1, +TOF MS (100 - 1000). Gaussian smoothed
@ TIC from T180.wiff (sample 1) - Dasatinib_ida_T 180, Expeniment 1, +TOF MS (100 - 1000), Gaussian smoothed
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DBS - Bile Example

B Filtering Controls
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IDA Filters — Bile Example
4X fewer MS/MS spectra — with increased relevance

IDA Viewer for T180.wiff (sample 1) - |EI|5|
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General Method Description

* TOF MS with Information Dependant Acquisition (IDA)
— 50 ms TOF survey with up to 3 dependant MS/MS (50ms each)
— Cycle time was 0.3 sec
— Peak widths were 2.5 to 3.5 seconds

— IDA filters evaluated
— Dynamic Background Subtraction (DBS) on
— MMDF on Parent Mass and Parent + GSH
— NL Filter
— Isotope pattern filter
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IDA Filters - MMDF, Isotope and NL

* MMDF in non exclusive mode

— Using the mass defects based on formula
— Parent
— Major phase Il
— Predicted cleavages (optional)
— Easy to implement

— Useful as a broad general Qual/Quant screen

* Non exclusive mode also allows for simultaneous unpredicted
approach

* This is a Runtime Algorithm for IDA target selection
— PeakView™ sofware also has a post processing version
— Unique to our Software

* Compatible with DBS
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IDA Filters - MMDF, Isotope and NL (continued)

* Isotope pattern recognition
— Halogenated species — e.g. Chlorine, Bromine

— Compounds with heavy atom labels Dueterium 13C, 15N
— Safer (Non radioactive) and more readily available
— Provides some selectivity advantages

— Can be used with heavy GSH

* Accurate NL experiment

— Relies on Mass selectivity (resolution and accuracy)
— Triggered by and Accurate of loss rather than physical mass selection as in QQQ.
— Useful for phase Il glucuronide and GSH conjusgates

— Useful for neutral losses of parent structure that are efficient and conserved through
biotransformation.
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General Method Setup

Acquiztion method

E|--- Arquisition Method

El@ Mass Spectrometer 5,403 mins

.| B8 product on (+) IDA

Integrated Valco Valve
=M Agilent 1290 Binary Pump (5.5 mins)

m Agilent 1290 Infinity Autosampler
=l Shimadzu LC System
i e Equilibrate

+ Acguisition Method: C:\Analyst Data\Projects\110110 ASMS 2011 \Acquisition Methods\basic ida method 7min_MMDF

MS | Advanced MS | Switch Crteria | include/Exclude | IDA Advanced |

|1 vI ¥ DA Experiment Create |DA Exp |

Experiment :

Scan type:

B TOF M3 (+) ﬁ

ITOF M5 vl TOF Maszes (Da)

=101.x]

{secs) Min: IE-[I' Maz: I'H:I'IZI'IZII

Accumulation time : |0, 100006
Palarity
{* Positive
™ Negative
Edit Parameters |
Period

Duration: |5.-1ﬂ3 fmins)  Cycles: IH'ZE :|| Delay Time: [0 (sece)

Cycle time: (secs)

Period: |1 vI
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Use Switch Criteria Tab to enable MMDF

MS | Advanced MS | Switch Critenia | Include/Exclude | IDA Advanced | il
— Survey -= |DA Experimert

v Mass Defect Fitter —

[ Forions greater than: | 100 Mz [ Exclusively | Select the Exclusively check box to trigger a dependent
experiment anly if the mass defect criteda is met. Clear the
™ Forions smallerthan: |0 miz check box to priortize the candidates according to the Switch
Criteria.
[~ With charge state Id t.:. I J " Peptides
Which exceeds 5[:||} ~{% Metabolism

I - I 40
¥ Exclude isotopes within: Da Tolerance: +/ mCa

- | Formula | mw(Da) | width (Da) | Mass Defect (mDa
Massz Tolerance: IE-D
i* mDa 1 C24HZTHNOSS 4411810 104 160 5551
2 C2ZaHZTHNOSSCI0H1SNI0Es | 7462252 104 2291524
Maximum number of candidate ions Id | 3 | | | |
to monitor per cycle:
— Buclude former tanget ions

{* Never

" Aways ¢ For IE seconds
« |
[ | After |1 pccurence(s)
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Typical Phase | Modifications and Mass Defects

Modification Nominal Changein Mass Shift Mass Defect

Shift (m/z) formula Accurate (m/z) | Shift (mda)
me 14 +CHZ2 14.0157 15.7
Keto 14 -H2, +O 13.9793 -20.7
OX 16 +0 15.9949 5.1
Keto OX 30 -H2, +02 29.9742 -25.8
me OX 30 +CH2, +O 30.0106 10.6
Di OX 32 +02 31.9898 -10.2
Keto OX Me 44 -H2, +O2, +CH2 43.9898 -10.2
DiKeto OX 44 -H4, +O3 43.9534 -46.6
DiKeto DiOX 60 -H4, +O4 59.9484 -51.6
Di-methyl Di-OX 60 C2H4, +02 60.0211 21.1
Keto DIOX me 60 -H4, +O3, +CH2 59.9847 -15.3
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MMDF example an Oxide of Troglitazone

Spectrum from 01122011_TroglitGSH.wiff (sample 3) - Troglitazone GSH t=60, Experiment 1, + TOF MS (100 - 1000) from 1.857 to 1.903 min = |EI|5|
itk s %o -E | asm i [ DQOEEBEW® |
Spectrum from 01122011_TroglitGSH.wiff (sample 3) - Troglitazone GSH t=60, Experiment 1, +TOF MS (100 - 1000) from 1.857 to 1.%03 min =
+
200 4 ‘215.12|43 n “27T3.1668 (1) 3732020 (1) —_
“27TTAET () ’ 8
200 +
. *271.1504 (1) “295.2266 (1)
700 {*122.095% ! I 3532290 (1)
|
600 H
= -
g 500 4 149.0226 (1)
E 00 21371085 (1) | =217.1046 (1) *331.2085 (1) ~369.1996 (1) 577 0G2
~440.1515 (1)
300 1 *452.1633 (1) .
“173.0783 (1) *375.2139 (1) 458.1633 (1)
2001 “454.3017 (1)
*523.0129
100 “438.1565 (1)
bt
150 200 250 300 350 400 450 500 500 950
Mass
Mitdsr-vhie -5 aaml D AEEE® |
Spectrum from 01122011_TroglitGSH. wiff (sample 3) - Troglitazone GSH t=60, Experiment 1, +TOF MS (100 - 1000) from 1.857 to 1.90; =
+
900 4 3151242 (1) *373.2020 -
&
200 +
. *271.1504 )
700 1 7140503 1 |
|
600 A
= N
a 500 + ,
@
= 400 J 217.1046 231 2085 (1) 369.1996 i
300 R ER '.4531633(1) 45810 45815 458.20 45825
200 4 *173.0789 (1) 3752139 (1) o
100 “49 1) 624 2011 (1) “T79.2266 (1)
b Jl.ud.lll.u b T |
] T T ; ) ; T
150 200 250 300 350 400 450 500 L] 700 750 800 800 950
Mass/Charge, Da
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Troglitazone MMDF Explained

REL+-% b -G |
Spectrum from 01122011 _Troglit... 1000) from 1.922 to 1.958 min el
+ =
TeIZN5H () —_— +
300 1 2 —
&
- MDA - 0.005 TIC
K] 200 - 4.306 4957
E 2949 |
= 7642352 (1) 2605 268 | agme 3289 a3 340,
100 - 7852336 (1) 24 26 23 10 12 24 15 18 40 42 44 46 43
Time, min
0 ! o
763 764 765 Filtered for Mass Defects +
S Mass/Charge. Da Similar to Troglitazone + GSH &
ﬁjﬂi&‘l‘*%f&%ﬁ@v%|1—51ﬂ| | 4.}3:
Spectrum from 01122011 _Troglit... 1000) from 1.922t0 1.958 min = = 5525 ﬁ\;:{, P I R SV S S S R
+ Time, min
] *779.2258 (1) — : =
= MDA - 0.01 |== \ :
= 2
L 100 A
£ 780.2286 (1) i
= R “763.2315 (1) e
- 50 781.2262 (1) \ ) s mmm#\ T;%%E‘SJE% L
Ll L i} .l i I
o B = o e MBI e e
[:I- ‘Mass/Charge, Da
79 TE0 731
Massf{:harge. Oa

23

© 2011 AB SCIEX




Neutral Loss Mode for parent and GSH

'I

=131 Acquisition Method

EI ﬁ' Mass Spectrumeter 3.019 mins

TOF M5 .[+

5

Low CE ~10 eV
High CE ~ 35 eV

B brodict Ton (+) IDA

M5 | Advanced MS | Switch Citeria | Include/Exclude  1DA Advanced |

v | Use pattern

) fateh izotopes
" Mazz diference

% Newtral loss

|zotope to uze for
IMast inkenze "I

|zotopiz calculator |
hd

Mass Diff. (Da}| Abundance (%) il
1 |152.08350
2 |za0198x
3 |176.03210
o
5
Talerance: |0.005 |'|5

IF [ynamic background subtract I

[ Roling colision energy
[ Adjust CE when using iTRAQ reagent
[ Irfusion 1D

24

H;C
(|3H3 ~o (|:H3
O o)
i N
Nfi,C
455.2911
150.0675 1650822 303 2069 [
! 260.1644 | ‘
—d — ) . . | |
150 200 250 300 350 400 450
miz

Show only product ons above [ 15 | %

M Product lon [«
"2 150.0675 [
[+ 1650822 [«
2 2601644 [
2 3032088 [

Meutral Loss B
052230
2901932
1951261

152.0835 ﬂ

[¥ Add product icns, neutral losses from Phase || metsbolites



NL Example for Glucuronic Acid

File Edit Show Graph Process  Window  Help - 8 X
e A N A R = e =
@ELs - %thhe-aaxril - FAEBE® |59
— @ XIC from 013_Verapamil_NLIDA_T30.wiff (: le1) - Verapamil_NLIDA, Experi 1. +TOF MS (100 - 1000): 617.308 +- 0.008 Da +
@ XIC from 013_Verapamil _NLIDA_T30.wiff (sample 1) - Verapamil_NLIDA, Experiment 2, +TOF MS (100 - 1000): 617.308 +- 0.008 Da -
2.0e5 2.0 ®
1.5e5
2
5]
g 1.0e5
2.09
5.0e4
00ed” . r . . . . r . . e r . . . . r . . . . . T T T T T T T T T T T T
02 04 06 08 10 12 14 16 18 20 22 24 26 28 30 32 34 36 3B 4D 42 44 456 48 5O 52 54 56 BB 60 62 64 66 68
Time, min
Wik s -% e -laaam | TQEEE® TR EE s -% e asm |l |0 AEDE® |
Spectrum from 013_Verapamil_NLIDA_T30.wiff (sample 1) - Verapa...DA, Experiment 1, +TOF MS (100 - 1000) from 1.980 to 2.055 min + Spectrum from 013_Verapamil_NLIDA_T30.wiff (sample 1) - Verapa...DA, Experiment 2, +TOF MS (100 - 1000) from 1.954 to 2.042 min +
*617.3073 (1) 5000 *441.2757 (1)
1 NL 176.032 ° ;
. 4000 A
6000
= = »
G L B — >
o o
= 4000 =
= = 20004 4422788 (1)
2000 4 1000
P
0- T T T Lt ? w At T T ; 0- T t ; ; ; e T
617.0 6175 613.0 6185 613.0 6135 620.0 620.5 4410 4415 4420 4425 4430 4435
Mass/Charge, Da Mass/Charge, Da
Wik es-% e -laaam | TQEEDE® |
Spectrum from 013_Verapamil_NLIDA_T20.wiff (sample 1) - Verapamil_MLIDA, Experiment 4, +TOF MS"2 (100 - 1000) from 2.019 min +
Precursor: 617.3 Da, CE: 35.0 —
7000 4
*617.3106 &
6000
5000 4 “441.2766
=
= 4000 4
g 3000
2000
- “618.3128
1000 4 165.0306 “289.1913
1?‘- ; . - : : : sl : . : . . " . . .
150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 500 950
Mass/Charge, Da
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Isotope Pattern for Chlorinated Compounds

M5 | Advanced M3 | Switch Ciiteria | Include/Exclude  1DA Advanced |

¥ Use pattem
* tdatch izotopes
" Maszs difference
) Meutral [oss
Mas=s Diff. (Da)| Abundance (%) il |sotope to use for
1 0.00000 10000000 1 [Monoisotop] |
2 1.99760 3413000
3
q
: Ad
ITDIerance: 0.005 |1EI I

I v Dynamic background subtact I

[ Rolling collizion enengy
[ Adjust CE when using iTRAR reagent
[ Infusion [0
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Use of Post Run Isotope Filter with IDA

Wik % uf@ cnmul - GAEBES® =
TIC from 006_Midazelam_Cl Ifida DBS_T30.wiff (sample 1) - Midazolam_Cl Ifida DBS, Experiment 1, +TOF MS (100 - 1000) +
417 -
2.5e7 &
2.0e7
2 TOF MS TIC
5 157
b=
= 1.0e7
5.0e6 475 487 498 5.ﬁ1|
02 04 08 0.8 10 12 14 16 12 20 22 24 28 28 a0 32 34 36 KX} 40 42 44 46 48
Time, min
Wik - viufe] axmul GAEEBESH S
TIC from 006_Midazolam_Cl Hida DBS_T30.wiff (sample 1) - Midazolam_Cl Ifida DBS, Experiment 1, +TOF MS (100 - 1000), Mass Fattern Filtered +
55 &
165 .
s Filtered (CI)
o Jeb
o
R TOF MS TIC
iy 354 415
T T T T T T T T T T T T T T T T T . T I.‘-l T T T
02 04 0s 0.8 10 12 14 16 18 20 22 24 25 28 30 32 34 36 38 40 42 44 46 48
Time, min
Wi e %o - aam il  DQAEBEE® ==
Spectrum from 006_Midazolam_Cl fida DBS_T30.wiff (sample 1) - Midazolam_Cl Ifida DBS, Experiment 1, +TOF MS (100 - 1000) from 1.540 min +
35181123 (1) &
15000 | f
Ox Gluc o
=
o 10000 .
g Midazolam o
- 515.1183 (1) )
5000
*214.0857 (1) “342.0738 (1) 521.1123 (1)
Lo —_ IlJull el . b I . _ . . . . . . . . .
150 200 250 300 350 400 450 500 BB0 600 650 700 750 200 250 500 950
Mass/Charge, Da
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Isotope Filtration Continued

R LRAAE L bl Tt M R
TIC from 006_Midazolam_Cl Ifida DBS_T30.wiff (sample 1) - Midazolam_Cl fida DBS, Experiment 1, +TOF M5 (100 - 1000). Mass Pattern Filtered Gra ph Selection Info ﬂ I+
- Default Info A o | E
4e5 I Selected Stant Mass/Charge: 518027602 «
Z 25 Flltered (Cl) Selected End Mass/Charge: 518.21090a |
£ Selected Paints: 718810 7215
= TOF MS TIC Min. Intensity: 2200
1e5 Mz Intensity: 18455.00
: : . : : . : . : . . : : . : : —|Sum Intensity: 8.77ed -
02 04 06 03 10 12 14 16 1.8 20 22 24 26 28 30 12 24 |Sum Intensity Above 50%: 23113.00
Time, min
ARl es-vbho-lexxr| i TAEEE® Peal Mass./Charge: 5181123 Da =
Spectrum from 006_Midazolam_CI Iida DBS_T30.wiff (sample 1) - Midazolam_Cl ffida DBS, Experiment 1, +TOF MS (100 - 1000) from 1.940 min Peal Width at 50%: 0.0137 Da +
§ Points Across Peak at 50%: 4 -
15000 O Gl f 516.1123(1) Peak Width at Base: 0.0675 Da &
Points Across Peak at Base: 21
2 o000 X uc o Peak Area: 2 A0 —
5 I Resolution: 37785
2 Midazolam o) 2010811 T
5211123 (1)
T T T T T T T T J\ T
5175 518.0 5135 519.0 5195 520.0 5205 521.0 5215
Mass/Charge, Da
@l v he-laarm  GADDE® 43
Spectrum from 006_Midazeolam_Cl Ifida DBS_T30.wiff (sample 1) - Midazolam_Cl Ifida DBS, Experiment 2, +TOF MS"2 (100 - 1000) from 1.244 min +
Precurseor: 518.1 Da, CE: 35.0 —_
&
MS/MS R
10000
2
@ “518.1123
B *342.0803
= 5000

28

“20s.0872 ~297.0582
A

-

150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300 0 320 330 340 /0 360 370 380 350 400 410 420 430 440 450 460 470 480 430 500 510 520 530 540

Mass/Charge, Da



Mass Difference (Similar to Isotope Pattern)
~or Labeled GSH

MS | Advanced MS | Switch Crteria | Include/Exclude  IDA Advanced |

‘F|v' |ze pattem II

{" Match isctopes
+ Mass d'rFFermc:eI
€ Neutral loss
Mass Diff. (Da)| Abundance (%) i’ lsotope to use for
1 3.00375 |1 (Monoisotop) j
s
3
4 -
5 _I |zotopic calculaton | OH
13 13 é
Tolerance: {0.003) |15 /CHZ/ %o

||7 Cymamic background subtract |

I Rolling collision enengy

[T Adjust CE when using iTRAQ reagent
[T Infusion IDA
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Isotope Example — Heavy/Light GSH

4000 4

3500

3000

Intensity

1000

b

1+167.0804 (1) 2151242 (1) 2720931 (1)

150

Y A - % T Ao

Spectrum from
4000

3500

3000

Intensity

Diclofenac_T6&0_labe:

Spectrum from Diclofenac_T6&0_labeled.wiff (sample 1) - Diclofenac_T6&0_labeled, Experiment 1, + TOF MS (100 - 1000) from 1.566 to 1.644 min -0l x|
i+ -%hbhe-S | a=m | DAEEE® [+
Spectrum from Diclofenac_T60_labeled wiff (sample 1) - Diclofenac_T60_labeled, Experiment 1, +TOF MS (100 - 1000) from 1.566 to 1.644 min :
57461003 (1) _
&
'I'TGB.DBB (1 92201131
“308.1311 (1) 747.1025 (1)
~273.1672 (1) 373.5540 (2) ~400.0082 (2) *799.0110 (1)
*285.1307 (1) '
~428.0365 (1 B00.0155 (1)
| L. () 5661289 610,146 (1) (BA004E 1037 (1) 923.0147 (1)
. \IH L J.l L.
200 250 300 350 AN AR B0 BED A00 AE0 i/ 750 800 850 500 550
‘533.1%62 (1) “586.1289
A 3.0037 Da =
- |
> =3
+
- &
5841293 (1) 587 1227 5
" sy J iy, 1 hiicn Mﬁ‘-‘ BT o ._AJNM. ey A e "
5 5830 5835 584.0 BE45 585.0 5855 586.0 5865 BET0 5875 588.0 322 01 \
I Mass(Charge Da e
' 523,047 (1)
l il
800 850 500 950

Mass/Charge, Da
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Batch Processing View —

[blank] - MetabolitePilot™ 1.5 Software

File Edit Setup

Workspace

Results

Correlation

Workflow

Compound
Library

Biotrans-
formations

Processing
Parameters

Create Report

Help

Find Metabolites

M5 Sample:

017 _Verapamil _TS. wiff
“erapamil_TS

M5 Controls:

013 _Verapamil _TO.wiff
“erapamil _TO

M5 Sample:

D16 _Verapamil_T15.wiff
erapamil_T15

M5 Controls:

018 _Verapamil_TD.wiff

Copy Batch Row
Paste Batch Row

Clear Batch Row

SampleiControls

{

1

I |

Sample

i

Conirols.

T

i

Folder

Processing Parameters

|Loren'5 Projects n

|Verapamil n

|Lnren'5 Projecis n

|\.-’erapamil

Fesults File

| 110522_verapamil_TS |

| 110522_verapamil_Ti5

=10
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MetabolitePilot™ Software Is used for Sample/Control

Comparison — New Structural “Interpretation” Tools

File Edit Setup Help

Results

Correlation

Workflow

Compound
Library

Biofrans-
formations

Processing
Parameters

Create Report

Potential Metabolites: 25 of 25 Peaks

[ 2 e (=)

Pezk Area | % Area | % Score |23

=0 Nome emse pom R (o
17 | M19 | Owidation C2THIBNZO5 471.2854 01 240 283E+D3
13 | M24 | Cyano Conjugate C2BHITHIOH 430.2366 18 386 3.35E+03
19 | M12 | Di-Oxidation CTHIEN2ZO0E 4872795 15 224 172E+D2
20 M3 | Loss of GHZ and CH2+Glucuronide Conjugation C3TH4ZNZO0 03,2811 0z 198 207E+02
- M D ion and Gl ide Conjugsti CIZHA4NZO0 £17.3071 04 208 543E+02
22 4 Demethylation and Glucuronide Conjugation C32H44M2010 617.2074 0s 2.01| 1.88E+D2
23 M7 |Gainof 162.0802 C3SHEEN203S2 £17.3306 01 205 202E+02
24 | M14 | Glucuronide Conjugation CIZHAENZOND £31 3220 08 232 3T3E+02
25 | M2 |Loss of GH2+Oxidation and Glucuronide Conjugation | C32H44N2O11 £33.3016 03 182 412E+D1
Interpretation 0 P (E  selected neutral formula: C32H44N2010
» 4000 517.3081 c N ‘Verapamil, Compesition: C2Z7TH38N204, Mass: 454 2832
o
o 2000 4412754
= o | P
% 2000
E 1000  151.0755 291.2074 442 2794 F18.3119 s | F
0 [ o L : . . . . .
200 300 400 500 600 00 800 800 o | oer
ITI.I’Z: Da FH3
1| Na
s}
K Ca
o N
No structures assigned CH, Ha CH,

CH,

1.4
18
0.1
0.1
03
D8
0.1
D2
0.0

91.4
881
832
581
837
66.4
378
70
86.1
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MetabolitePilot™ Software Is used for Sample/Control

Comparison — New Structural “Interpretation” Tools

File Edit Setup Help

Results

Correlation

Workflow

Compound
Library

Biotrans-
formations

Processing
Parameters

Create Report

o el e I |

Potential Metabolites: 25 of 25 Peaks

23
24
25

Peak ID

M15

g

S

M14

MName Formula
Cwidation C2TH3EN205
Cyanc Conjugate C28H3TN3IO4
Di-Cridation C2TH3EN206
Less of CH2 and CH2+=Glucuronide Conjugstion C31H42N2010
D ion and Gl ide Conj i C32H44N2010
Demethylation and Glucuronide Conjugation C32H44M2010
Gain of 162.0802 C35HSEM20352
Glucuronide Conjugation C33H46M2010
Loss of CH2+Cwidation and Glucuronide Conjugation | C32H44M2011

interpretation ES I I PPV (W

+ @ +TOF MS/MS of 617.3071

Intensity, cps

4000
3000
2000
1000

o

Selected neutral formula: C32H44N2010

617.3081
4412754
618.3119
151.0755 291.2074 442 2794
200 300 400 500 600 00 800 800

miz, Da

No structures assigned

471.2854
480.2866
457 2785
603.2511
617.3071
617.3074
617.3206
631.3220
632.2016

ppm

I o Y

0.1
198
-18
02
0.4

240
3.86
224
188
208
zm
208
232
1.82

2.93E+03
3.35E+03
1.72E+02
2.07E+D2
5.43E+02
1.86E+03
2.02E+02
3.T3E+02

412E+01

c N erapamil, Composition: C27TH38N204, Mass: 454 2832
0 p Insert *.mol File ‘—
Insert Conjugate " Cysteine
S F Remove Selected Atoms .
a | e New Bond W Glucuronic Acid
CHa Set Bond Type " Glutsmine
| Ma Remove Bond Glutathione
K ca o Atom Charge State ¥ Glutathione-S
Copy Structure Glycine
' Phosphorous Acid

SulfuricAcid

Taurine

oty

I T e (=

RT.(min) PeskArea | % Area | % Score ()

1.4 914
16 &a.1
0.1 882
0.1 581
03 817
Ds o6.4
0.1 arse
Dz a7.0
Do 56.1
=
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MetabolitePilot™ Software Is used for Sample/Control
Comparison — New Structural “Interpretation” Tools

File Edit Selup Help

Results

Correlation

Workflow

Compound
Library

Biotrans-
formations

Frocessing
Parameters

Create Report

Potential Metabolites: 25 of 25 Peaks

5 T T ]

Pesk ID Name Formula - w= ppm RT.(min) Pesk Area % Area % Score (gl
17 | W19 | Oxidation C27TH3EN205 471.285¢ 0.1 240 293E+03 14 914
18 | M24  Cysno Conjugate C28H37N304 420.2268 18 386 235E+03 16 884
19 | W12 | Di-Gwidation C27TH3EN208 487.2795 18 224 172802 01 882
20 M3 | Loss of CH2 and CH2+Glucuronide Conjugation C31H42M2010 £03.2911 02 188 207E+02 01 5ad
21 M Demethylation and Glucuronide Conjugation C32H44N2010 &17.2071 0.4 208 S543E+02 03 83T
- M4 D and G ide C C32H44N2010 617.3074 s 201 186E+03) 08 864
23 M7 | Gain of 162.0002 C35H5EN20352 £17.3506 0.1 205 2028+02 01 378
24 M14 | Glucuronide Conjugation C33H4EN2010 £31.3220 08 232 373E+02 02 870
25 M2 | Loss of CH2+Owidation and Glucuronide Conjugation | G32H44N2011 £33.3016 03 182 4128401 00 GE1

(=]

Selected neutral formula: C32H44N2010

interpretation (EPS PRI PPV RNV

+ @ +TOF M5/MS of 617.3074

4412743
» 517.3088
a 6000
U_
z 4000
5
E 2000 185.0810 289.1908 4852229 618.3108
0 N : - : : : :
200 300 400 500 600 700 800 900
miz, Da
Fragments: 18 of 123 Peaks  Snow: ion Formuia witn pom Emor [l [ [ Structure Details for C10H1202
Use Mass Char... len Formula Error ROB Propossad Score u Use |Broken... DelaH | Score e
{miz) {Da} Structures
- Ir2 1 = 380
6 [P | 130786 1 CoH110 00008 50 2 275
7 | | 1500671 1 |CoH1002 00004 55 3 320 &
- ¥ 1650810 1 |Ci0H1302 00000 50 1 35.0]
a W | 211372 1 |c13HITNOZ 00118 &5 5 245 Contained Neutral Losses
10 | ¥ | 2451480 1 |C15H2ONOZ 0.0001 70 2 325 Use | Mass Formula a8
11 | ¥ | 2504781 1 |C1SH24NO2 Qo011 54 4 75 1 W 300114CH20
12 | W | 2891908 1 Ci7H25N202 Qo002 70 17 325
13 | | 2201943 1 | C1BH2BNC2 0072 60 1 2708 8

c " erapamil_GA, Composition: CI2ZH44N2010, Mass: 616.2596, Selected: C10H1202, Mass:
[} P
1 F
CH
e CH, o0 cH,
1 Na cl) (I)
K Ca
OH
N
0 0 0 |
// A cH,
M CH 5
OH OH

OH
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MetabolitePilot™ Software Is used for Sample/Control
Comparison — New Structural “Interpretation” Tools

File Edit Setup Help

Results

Correlation

Workflow

Compound
Library

Biotrans-
formations

Processing
Parameters

Create Report

o o e W P

Potential Metabolites: 25 of 25 Peaks

(2 T e

RT. (min) PeskArea | % Area | % Score [

=T Nome S =
17 M1% | Owidation C2THIZN205 471.2854 DA 240 2.93E+D3 1.4 1.4
18 M24 | Cyano Conjugate C28HITN304 430.2865 18 3.86| 3.35E+03 16 8.1
19 M12 | Di-Oxidation C2TH3BN208 437.2785 -16 224 172E+02 0.1 882
20 M3 Loss of CH2 and CH2=Glucuronide Conjugation C3M1H42ZMN2010 603.2811 -0z 1.88| 2.07E+D2 DA 58.1
ea Mg Demethylation and Glucuronide Conjugation C32H44N2010 617.3071 D4 208 543E+02 D3 837
- Mé D and G ide C C32H44N2010 617.3074 09 201 1.86E+D3 Dg 6.4
23 M7 Gain of 162.0802 C35H56M20352 617.3806 D1 2.05| Z.02E+02 D1 EIR:
24 M14 | Glucuronide Conjugation C33H48M2010 631.3220 08 232 32T73E+D2 D2 870
25 M2 Loss of CH2+Oxidation and Glucuronide Conjugation | C32H44N2011 £33.3018 03 182 4.12E+01 0o G6.1

=

Interpretation (SRl L I (2 selected neutral formula: C32H44N2010

+ @ +TOF MS/MS of 617.3074

lood__Joeo  Jsaess ]

4412749
517.3068 “erapamil_GA, Composition: C32H44N2010, Mass: 616.2996, Selected: C17H24N202, Ma
2 o0 E
U_
= 4000 o|F
5
£ 2000 185.0910 289.1908 465.2229 618.3108 s | F
|
o - J. " J_ Nl
200 L) 400 500 800 700 300 200 o | oer CHs
miz, Da Ci"3 (o] CT3
| Na 0 0
Fragments: 18 of 123 Peaks  Show: |lon Formula with ppm Eror n. - Structure Details for C17H24N202
Use  Mass  Char.. lon Formula RDS | Proposed Score () Use |Broken.. DettaH Score g | | ©2
(miz) (Da] Structures - OH
- v ] 2 25 N
6 [ | 1350796 1 CoHI10 00008 50 2 275 o o 0 |
2 3 2 265 H
7 | @ | 1500671 1 CoHiDO2 00004 55 3 320 r // 3 CHy
3| O 3 2 26568 N/ CH,
8 | [ | 1850910 1 Ci0H1302 00000, 50 1 380
Contained Neutral L OH oH
9 | W | 2191372 1 C13H1TNOZ 00118 65 5 245 ontained Neutral Losses
OH
10 [ | 2451400 1 CASH2ONOZ 0.0001 70 2 325 Use | Mass Formula a
11 [ | 2504791 1 C1SH24NO2 00011 50 4 75 1 W 430418 C2HSN
- [ | 2891908 1 C17H2SN202 00002 7O 17 325
13 | W | 28018343 1 C18HZENOZ 0072 60 1 27080 (]
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Correlation workspace can be used to view multiple
timepoint or species results

File Edit Setup Help

Workspace

Results

Correlation

Workflow

Compound
Library

Biotrans-
formations

Processing
Parameters

Create Report

Potential Metabolites: 43 of 43 Peaks

Plot | Peak ID
a0 - M1
LN
2 ¥ M3

43 | O M10

Name - RT. MS Area MS Area MS Area
{mir) 15 Min 30 Min &0 Min
Loss of CH2 and CH2+Glucuronide Co.... 603.2800 258 211E+D2
Loss of CH2+Glucuronide Conjugation 617.3056 261 J02E+HD2 §.22E+02 1.08E+03
Leoss of CH2+Glucuronide Conjugation G17.3057 289 1.94E+02 3.24E+02
Glucuronide Conjugation 631.3199 2592 1.42E+02

Correlation Details |Linear Graph ﬂ E

— @Loss of CH2+Glucuronide Conjugation, m/z=617.3056, RT=2.61 min
@ Loss of CH2+Glucuronice Conjugation, mfz=617 3057, RT=2.69 min

1000 A

Q00

00

700 4

500 1

Ares

500 4

400 1

300

200 A

100 A

o4

a0.00

1300

s 10 15 20 25 30 35 40 45

Time, Min

BT &
a

Chromatograms |xic ﬂ Show: | Al H E

FIC from 517.2944 to 617.3194

& Time = 15 Min

@ Time = 30 Min

3ed @ Time = 60 Min
a
U_
= Zed
[
T

281

E 1ed )

Oz T y T y T y T

15 20 25 30 35 4.0 4.5
Time:, min

MS  Show |l HE

+ @ +TOF MS at 2.61 min, Time = 15 Min

cp=

S000

Irtensity

B DS7/51 53094

0 T T L

§14 B85 615 620
miz, Da

MS/MS  [au ﬂ E E

+ @ +TOF MSMS of 617.3053, Time = 15 Min

g 3000

= 2000

= 4412744

£ 1000 £17 4056

£

O I
500
miz, D&
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Automatic Metabolite Report Generation

_

L

_

Interpretation - Detailed Report = Famits = o | RT.ime | peacna | sama | s
Nef_FindbyBT_PI_NL.mpr - l4/06/2011 Loss o CEd-Toma CISHENS0I0 410,135 11] 4z ze=eca] 77] 223
oo 3. Loss of CEmdeTnomT C1EmENECIn I sz sse-cc] B
Genermied by Metstmibetofk 1.5 St Lows o CEEC-Ounmion CiEmENECE B EEE R
Compound Information Structure o 3 pERteTe cos=TNECE ETEE T e L T
Crema s CIESENECID Megabolite Chromatogram
Azact = e
mz 0BT
= 1
Potential Metabolites
Catred | Paaen . = gt B o | BTk | Peskama | whma | S
LE R et e [ EEER N 457 zzmeu] oz| a7
| Famnt cis=mnE0Io | S EED ssz| ses-z| 23l sy
Loss of CE=40-Demeryanon | N
e |H Sy CisHENECID waTE| 53 asd| szmez| 27| asd
Loss of CE=40-Demeryanon |
wiz |2 Sy CisHENECID el 2zl ags| qometa|  zal  any
i
[mmn [ EEE e I Interpretation Results
Canerad | Pk = = St B BRI |Emwimza | -5t [Semmea s —Part
= £ e [EL
ol e )
Mzt | SioHTNIO-Demeryisiontn | STEHENIOL ELRE s77| szmeoz 1z a0
Carmacdic Add Caniainad e kel Lavere
= e conimned e e
M5 | C10HTINZO=Demehyistonto | C1SHSNEO4 R A 553 10203 0| 753 Wrlanoltie ¥irusfure bolfe WEMT
Camaeic Acd TG s of 4702301
oS o CEHH-DameTyaton © o e
ws | R CizENIOD sz =7 4z smEeoz ig| Tzl ) L. g
N ] 7 EEr G J L § 201 o
o [wzo | wicon CIISENIOID l EET B L . =n i
3 11
oV wra [ oecwceten cis=mnE0sn A B e R . o
Y [mtE | o-Coceton CISHENSOA0 4 ErnlEE EEEEEEE Smmngend
cen N
M0 | Loss o CEe CASHENSOED B R 457 10meg 2 45| e oo sestio: MO 2EATE TaiE
3 Semsseimps eess
Wi |om acieo CiEmENEaD EESED RS g g szt ey
Mz [ =i o Aco CITHENSORD 4szm4zl o) R EEE Mg, e
Asmgnas 10200 s sco 00TEEE
CIzmmnE0En ¥ E B E
Wi | Teowmn 4 EEEEEE | srmeod EEE [ S ' Z33
[P r—— o e[ [ o
g |25 e EER sz Temeoz| 2z Toel = = - -
mis | R ETIRGED cisHzINIOL ELEREH I B P as| o) Juneturs Seile
[,
s | o o CEeSserne [ U 452) oz|  a1s] [Fem | wE s s | GG
Foematcn e mE [ e e
Logs of CieDi-Oocmien d N - [ 7o = e
o |FEEIE caseTiNGDs [t w0z soe-oz LT P—
Loas of 04T 1ADT= 0 N e s
a7 | LS B EIHNCR D, e | C1SEAROS w45 so1| zsmEenz|  oE|  ssnl
Loms o C1SIEOI e - 1 -
mzz |2 CI0HTINGOD e Tz sz ssmeoz L -
Wiz | Loss o G105 IMDC=Tamon | STSSIINGOE ezt g ses| 1o
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Metabolites with MS/MS Data from Various IDA Modes

Peak

R.T.

D Name Formula m/z ppm (min) Intensity only DBS MMDF DBS + MMDF NL DBS
M1 |Loss of CH2+Oxidation and Glucuronide Conjugation C32H44N2011 633.3013 -0.7 1.62 4.38E+01
M2 |Loss of C10H1202 and CH2+Oxidation C16H24N203 293.1858 -0.6 1.8 2.39E+02 2.47E+02 2.28E+02

M3 |Loss of C17H24N202+Desaturation C10H1202 165.091 -0.1 1.84 6.61E+02 7.00E+02

M4 |Loss of CH2+Oxidation and Glucuronide Conjugation C32H44N2011 633.3016 -0.3 1.92 4.12E+01 1.05E+02
M5 | Oxidation C27H38N205 471.2852 -0.3 1.99 8.26E+01
M6 |Loss of CH2 and CH2+Glucuronide Conjugation C31H42N2010 603.2911 -0.2 1.99 2.07E+02 1.93E+02 1.92E+02 2.07E+02 5.26E+02
M7 _|Demethylation and Glucuronide Conjugation C32H44N2010 617.3074 0.9 2.01 1.87E+03 1.82E+03 1.85E+03 1.86E+03 4.62E+03
M8 [Loss of C10H1202 and CH2 C16H24N202 277.1916 2 2.02 1.57E+03 1.61E+03 1.49E+03

M9 |Loss of C10H1202 C17H26N202 291.207 1.1 2.05 2.95E+04 2.89E+04 2.82E+04 2.99E+04
M10 [Gain of 162.0902 NA 617.3806 NA 2.05 2.13E+02 2.82E+02 2.21E+02 2.02E+02
M11 |Loss of CH2+Oxidation C26H36N205 457.27 0.7 2.08 6.04E+01 6.29E+01 6.90E+01
M12 |Demethylation and Glucuronide Conjugation C32H44N2010 617.3071 0.4 2.08 6.04E+02 5.79E+02 5.51E+02 5.43E+02
M13 |Oxidation C27H38N205 471.2852 -0.4 2.1 1.48E+02 1.45E+02 1.57E+02 4.07E+02
M14 |Loss of CH2 and CH2+Glucuronide Conjugation C31H42N2010 603.2904 -1.4 2.15 6.56E+01
M15 [Demethylation and Glucuronide Conjugation C32H44N2010 617.3072 0.6 2.16 7.79E+01 6.91E+01
M16 |Loss of CH2+Oxidation C26H36N205 457.2701 0.9 2.18 7.38E+01 6.78E+01 8.35E+01 1.96E+02
M17 [Oxidation and Glucuronide Conjugation C33H46N2011 647.3202 4.3 2.18 1.11E+02
M18 |Di-Oxidation C27H38N206 487.2795 -1.6 2.24 1.75E+02 1.84E+02 1.77E+02 1.72E+02 4.66E+02
M19 |Loss of CH2+Oxidation C26H36N205 457.2687 -2.1 2.24 1.22E+02 1.31E+02 3.45E+02
M20 [Oxidation C27H38N205 471.2851 -0.5 2.27 1.68E+02 1.61E+02 1.64E+02 4.48E+02
M21 [Glucuronide Conjugation C33H46N2010 631.322 -0.8 2.32 2.62E+02 2.65E+02 2.66E+02 3.73E+02 9.68E+02
M22 |[Loss of CH2 and CH2 C25H34N204 427.2588 -0.9 2.33 5.66E+02 5.07E+02 5.10E+02 4.72E+02 1.36E+03
M23 [Loss of CH2 C26H36N204 441.2751 0.7 2.35 1.89E+03 2.10E+03 1.82E+03 1.93E+03 8.93E+03
M24 |Loss of CH20+Ketone Formation C26H34N204 439.259 -0.4 2.36 3.17E+02 3.21E+02
M25 |Loss of CH2+Oxidation C26H36N205 457.2692 -1.1 2.38 9.45E+02 9.30E+02 8.91E+02 9.38E+02 2.24E+03
M26 [Oxidation C27H38N205 471.2854 0.1 2.4 3.07E+03 2.84E+03 2.69E+03 2.93E+03
M27 [Loss of CH2 C26H36N204 441.2747 -0.2 2.49 4.17E+04 4.18E+04 4.12E+04 4.43E+04 9.66E+04
M28 |Loss of CH20+Ketone Formation C26H34N204 439.2586 -1.3 2.49 2.63E+02

Parent C27H38N204 455.2916 2.5 2.51 1.16E+05 1.16E+05 1.18E+05 1.15E+05 2.64E+05
M29 |Loss of C11H15NO2+Desaturation C16H21NO2 260.1645 0.1 2.81 1.67E+02 1.55E+02
M30 [Deaklyated Cyano Conjugate C19H27N302 330.2179 1 3.1 3.08E+03 3.30E+03 3.26E+03
M31 [Cyano Conjugate C28H37N304 480.2866 1.9 3.86 3.44E+03 3.82E+03 3.18E+03 3.35E+03 6.81E+03
Total Metabolites with MS/MS| 18 25 21 25 19

38




Conclusions

* Speed and Run time IDA filters are a critical component of
successful Quant/Qual workflows

— Increase the relevance/Quality and quality of data.
— Decrease the need for subsequent re analysis

* For generic in vitro Quant /Qual
— Use DBS IDA with short accumulation time 30 to 50ms per MS/MS
— A totally generic method — no need to change the methods
— Finds major metabolites and most minor ones too

* For slightly more targeted
— Workflows using MMDF with DBS is helpful for lower level species

* For in vivo matrices (bile) DBS, MMDF, NL and isotope filtration
are useful

— To ignore matrix background and matrix peaks.
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Thank You... Questions?
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