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Session Description and Objectives

This session will provide a comprehensive « Utilize MRMHPR workflows for quantitation
introduction to HRMS-based quantitation for of peptides and small molecules in
bioanalysis, focusing on strategies that complex biological matrices

enhance sensitivity and selectivity while

« L HRMS for high selectivi
meeting bioanalytical guidelines. everage S for high selectivity

capabilities to minimize interferences and

Case studies will reflect accurate reduce background for improved
quantitation of peptides and small molecules quantitative fidelity.

within complex biological matrices. » Deliver robust quantitative performance
Attendees will also gain insight into with reproducibility and accuracy aligned
achieving robust, reproducible and accurate with bioanalytical guidelines.

results, ensuring confidence in both HRMS
method development and routine analysis.
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Biography and Contact Information

Shane Needham, Ph.D.
President and CEO, Veloxity Labs
shane.needham@veloxitylabs.com

Shane is a leader in bioanalytical
mass spectrometry, with decades of
experience advancing LC-MS
workflows and drug development
programs.
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Why HRMS for pharma applications?

Selectivity

Flexibility

Versatility

Efficiency

Improved selectivity for complex assays with high background or matrix
interference compared to nominal mass spectrometry-based analysis

Flexibility to choose a quantitation mode that is most selective and sensitive

Capability to perform both qualitative and quantitative workflows on one MS
platform

Reduction of method development time with less ion path tuning
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How HRMS is shaping the future of pharma

Target Lead Lead i | h Regulatory Post-
discovery identification 4 optimization Preclinica Phase llI approval approval

Identlflcatlon and characterlzatlon of potentlal drug
: ‘| candidates and the corresponding drug metabolites

Refining drug candidates, structural elucidation, PK, ADME
:|and identifying metabolic soft spots

Metabolic broﬂling, distinguishing isomers and detection of
‘| impurities and degradation products

Bioanalysis with enhanced selectivity and sensitivity,
:| streamlined method development and multiplexing for
:| biomarker studies
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Crushing complexity:
HRMS-powered analytical breakthroughs

Standard small molecule quantitation

Targeted peptide quantitation

GLP-1 guantitation

GReiEx 7500+ syetem Targeted biomarker quantitation

Targeted quantitation workflows Untargeted biomarker analysis

Metabolite identification
Oligo quantitation

Quantitation and qualitative analyses ‘

Cyclic peptide quantitation

Peptide quant with interference
/[ -ZenoTOF 8600 system

Small molecule with interference L .
HRMS expands analytical reach

Intact
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Enhanced quantitative sensitivity for smali
molecule bioanalytical methods

« 6 small molecules were evaluated in
extracted rat plasma using the
ZenoTOF 8600 system compared to
the ZenoTOF 7600 system

« Zeno MRMHR-based quantitation of
each small molecule was performed
using a single fragment ion

« On average, an 18-fold improvement
in LLOQ was observed across 6
small molecules on the ZenoTOF
8600 system

Improvementin LLOQ
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33-fold improvement in LLOQ on
average across 25 peptides
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LLOQ XICs of representative small molecules

highlight enhanced sensitivity

¢ A S|gn|f|cant!y lower LLOQ was Mt bl 00 R -
achieved using the ZenoTOF . Oo0asng/mt) | cemesngm
8600 system |

« Alprazolam, diazepam and D D
. . 17 18 19 20 21 22 23 24 25 26 17 18 18 20 21 22 23 24 : o Ta an a4 a5 a2 a4 o= o P P P
trimethoprim showed a 16-, 32- s ™ -
) . 0.0048 ng/mL 0.153 ng/mL
and 8-fold improvement in LLOQ
J

respectively

im MRM (Standard)...\19\4.wiff2), (sample Index: 1)
52, AT 1.24 min

Alprazolam

Diazepam

 No matrix interferences were
observed in the blank XICs

0.038 ng/mL

Trimethopri
m
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Quantitative performance beyond the
benchmark with Zeno MRMHR

Row | Component Name | Actual Concentration | Num.‘."alues| Mean | Standard Deviation| Percent CV | Average Accuracy across Replicates | N LDR = 4'5 orders Of magnitUde
» 1 Alprazolam MRM 0.0048 4of4 0.01 0.00 123 107. % 2
|12 | Alprazolam MRM 0.0095 3of4 0.01 0.00 9.93 103, o
|13 Alprazolam MRM 0.0191 3of4 0.02 0.00 8.04 84.5 SR
— —
4 | Alprazolam MRM 0.0763 4of4 0.07 0.00 £.10 87.2 o .
|5 Alprazolam MRM 0.1526 4of4 015 0.01 7.93 95.8 <
— 5.0e6
6 | Alprazolam MRM 0.3052 4of4 0.28 0.02 7.66 92.7
I 7 Alprazolam MRM 0.6104 4ofd 0.59 0.01 1.92 06.7 oo 10 20 0 40 S0 60 70 80 %0 100 110 120 130 140 150
I 8 Alprazolam MRM 1.2207 4 of4 1.21 0.08 68.31 08.8 Calibration for Diazeparn MRM: y = 1.705155 % + -112.63197 (r = 0.99779 #:gnghgcsegésat(iv?;gmingw /%)
| o | Alprazolam MRM 24414 4of4 257 0.09 3.46 105, *
: 10 | Alprazolam MRM 4.8828 40of4 5.24 0.20 3.8 107. . LDR = 4.5 orders of magnitude
11 | Alprazolam MRM 9.7656 4of4 10.76 033 3.05 110, =
|12 | Alprazolam MRM 19.5313 4of4 21.22 0.81 3.83 109, © 1507
|13 | Alprazolam MRM 39.0625 4of4 4033 1.02 2.53 103, 8 £
|14 | Alprazolam MRM 78.1250 4of4 78.24 172 2.21 100. _E Toe
|15 | Alprazolam MRM 156.2500 4of4 15177 203 1.34 97.1 o "
» Quantitative statistics from a representative small molecule, e
. . . Concentration
alprazolam is shown where assay accuracy was within £15% of the
H 0 < 1167 :
actual concentration and %CV was <13 _ = LDR=39 orders of magnitude
9.0e6
o " » ': 8.0e6
« Calculated accuracy and %CV values were within the acceptance S e
. . . . . . = E 6.0¢6
criteria at each concentration level (triplicate analysis) g
E 4.0e6
. — 3.0e6
. . . —_
* Wide range of concentrations were analyzed with an LDR up to 4.5 =~ .

Orders of m agn itude post 2 4 6 3 10 12 14 18 WDB 2,50 22 24 26 28 30 32 34 EL 38
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Redefining sensitivity for targeted peptide
quantitation

« 25 example peptides analyzed in oot
extracted rat plasma using ZenoTOF  so0

70.0

0.0

. of
8600 SyStem and Compared Wlth % ggg 33-fold improvement in LLOQ on
ZenOTOF 7600 System ‘g 0.0 average across 25 peptides ZenoTOF 8600 system
£ 300
« Zeno MRMHR approach was 5 100
E

employed where 3 fragment ions
were summed per peptide to
evaluate the LLOQ

* On average, a 33-fold improvement
in LLOQ was achieved across 25
peptides, with 3 examples
demonstrating up to an 81-fold gain
in LLOQ

GFTAYYIPR
AVYFYAPQIPLYANK
LVTPAEER
SGGLLWQLVR
AVGANPEQLTR

LGLDFDSFR
TVESSLFPEEAETPGSAVR

SADFTNFDPR
AETSELHTSLK
GAYVEVTAK
IGNEQGVSR
VFTPLEVDVAK
VGNEIQYVALR
YIELAPGVDNSK
DGTFAVDGPGVIAK
YDSINNTEVSGIR
GGPFSDSYR
VLDALQAIK
AVQQPDGLAVLGIFLK
LDSTSIPVAK
AGLIVAEGVTK
SAEGLDASASLR
SPYVITGPGVVEYK
EGHLSPDIVAEQK

ALENDIGVPSDATVK
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Significantly lower LLOQ observed for peptide

quantitation in extracted rat plasma

. .
A sum Of 3 fragment 10NS was Matrix blank LLOQ Matrix blank LLOQ

applied for quantitation for all 0.114fmol o 0.343 fmol
. 3-fold improvement in LLOQ: a0 .
peptides on both MS platforms o« | 2T rovementintiog; .
[ = z B
. L I
* Peptides LGLDFDSFR, 5 .
o 20

AVGANPEQLTR and AGLIVAEGVTK | N
showed a 3-, 27- and 81-fold e

0.114 fmol .
700 no{ 27-fold improvement in LLOQ

improvement in LLOQ, respectively 5 . y
* No matrix interferences were %
observed in the blank XICs >
0.013 fmol m 1|.3929 fmol

zz 81-fold improvement in LL(?ZC;I

300

250 250
z z &
200 £ 200 z
150 150
100 100

AGLIVAEGVTK
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Quantitative
on the ZenoT

erformance for peptide analysis

Row | Component Name | Actual Concentration | Num. Values | Mean Standard Deviation | Percent CV | Average Accuracy across Replicates |
p 1 LGLDFDSFR MS52_Sum 0114 3of3 0,117 0.015 13.0 103,
2 LGLDFDSFR MS2_Sum 0.343 ofd 0.322 0.047 145 94.0
BE LGLDFDSFR MS2_Sum 1.029 3of3 0.948 0112 11.8 92.1
4 LGLDFDSFR MS2_Sum 3.086 ofd 2.064 0.061 2.04 96.1
s LGLDFDSFR MS2_Sum 9.259 3of3 9.522 0.668 7.02 103,
s LGLDFDSFR MS2_Sum 27778 ofd 30.562 0.747 244 110,
K LGLDFDSFR MS2_Sum 83.333 Iofd 84.640 4515 533 102,
s LGLDFDSFR MS2_Sum 250,000 ofd 251,002 6.006 2.79 100.
Row Component Name Actual Concentration | Mum. Values Mean Standard Deviation | Percent CV | Average Accuracy across Replicates
b1 AVGANPEQLTR MS2_Sum 0.114 2of3 0.117 0.003 2.21 103,
BE AVGANPEQLTR MS2_Sum 0.343 3of3 0.331 0.009 2.85 96.5
E AVGANPECLTR M52_Sum 1.029 3of3 0.989 0.018 1.82 96.1
" a AVGANPEQLTR MS2_Sum 3.086 3of3 2,938 0.069 235 05.2
BE AVGANPEQLTR MS2_Sum 9.259 3of3 9.186 0.481 5.24 99.2
B AVGANPEQLTR MS2_Sum 27.778 3of3 28,330 2,016 7.06 103,
K AVGANPEQLTR MS2_Sum 83.333 3of3 84.003 3.170 373 102
s AVGANPEQLTR MS2_Sum 250.000 3of3 260.384 2.056 0772 107,
Row Component Name Actual Concentration | Num. Values Mean Standard Deviation | Percent CV | Average Accuracy across Replicates
p 1 AGLIVAEGVTE MS52_Sum 0.038 3of3 0.040 0.003 7.98 104,
BE AGLIVAEGVTE MS2_Sum 0.114 3of3 0.104 0.011 10.2 90.8
BE AGLIVAEGVTK MS52_5um 0.343 3of3 0.308 0.038 124 89.7
4 AGLIVAEGVTE MS2_Sum 1.029 3of3 0.993 0.062 6.20 96.5
BE AGLIVAEGVTK MS52_5um 3.086 Jof3 3.009 0.204 6.78 97.5
s AGLIVAEGVTE MS2_Sum 0.250 3of3 0.450 0.493 5.22 102,
BE AGLIVAEGVTE MS2_Sum 27778 3of3 30.397 2133 702 109,
BE AGLIVAEGVTE MS52_Sum 83.333 3of3 86.075 3.823 4.44 103,
BE AGLIVAEGVTE MS2_Sum 250.000 3of3 265772 11144 419 106,

Area

OF 8600 system

~ @ Calibration for LGLDFDSFR MS2_Sum: y
@ Calibration for AVGANPEQLTR M52_Sum:
@ Calibration for AGLIVAEGVTK MS2_Su

1.3¢7
1.2¢7
1.1e7
1.0e7
9.0e6
8.0e6
7.0e6
6.0e6
5.0e6
4.0e6
3.0e6
2.0e6
1.0e6
0.0e0

= 3.43890e4 x + -1294.06006 (r = 0.99486, r* = 0.98975) (weighting: 1/ x"2)
=18003.93901 x + -1022.25536 (r = 0.99844, * = 0.99689) (weighting: 1/x"2)
4.68496e4 x + -302.43057 (r=0.99507, r' = 0.99016) (weighting: 1/x"2)

Overall LDR up to 4.3 orders of magnitude
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Assay accuracy was within +15% of the actual
concentration and %CV was <13

190

Quantitative statistics from representative peptides
(LGLDFDSFR, AVGANPEQLTR and AGLIVAEGVTK) were
evaluated using a sum of 3 fragmentions

200 210 220

Calculated accuracy and %CV values were within the
acceptance criteria at each concentration level (triplicate
analysis)

Slide 12

An LDR up to 4.3 orders of magnitude was reached, enabling
measurement across a wide range of concentrations



Streamlined automated selection of fra
for quantitation

Drecursor io

elect whether a sum or individual
ragments is preferred for quantitation

2 47326 Configure the settings to optimize fragment selection.
3 KGNEQGVSR(10 48525 Sanent o o2
“ LVGTPAEER[10] o2 . =
5 LDSTS VA 5108 Typ
7 = Come g ks Initial retention time tolerance 01 il
Retention time drift tolerance 002 min
v Fragments criteria

Fragments to quantify Best sum of individual fragments

Improved method
development
time by 5x

Individual fragment
Find fragments that match ochvidual fagments

Best sum of individual fragments |

Fragments to give best e l0Q LOR

19 + TOF MSMS of 7689 (100

20 + TOF MSMS of 88347 (100 - 1500)

21 + TOF MSMS of 964.98 (100 - 1500)

€€ € € ¢t t ettt
clelele|elelelelelec|cle|cleicielec]elecle]|e

Perform fragment matching with MS/MS
library spectra or theoretical fragments

Examine and identify sample types. A minimum of one sample must be a standard.
Components Row | File Name sample Name Sample Type
Sample Types » & R v "
20 Blank Process New Results with Optimized Fragments
Ce Concentrations 2 |2 20 Blank v _—_—_—,————— |
Samples
s =5 %5 Blank s Configure the settings to optimize fragment selection
4 Ll Standard v v Retent
S| 2 1 Standard t s
5 Initial retention time tolerance o1 b
6 3 1 Standard v st
7l 10 Standard v Optimization Settings [l Retention time drift tolerance 002 min
8 2 10 Standard v v Fragments criteria
9. |3 10 Standard v
0 1 9 Standard v Fragments to quantify Best sum of individual fragments ¥
11512 9 Sandard = /| Find fragments that match Theoretical peptide fragments m/z _~
12 3 9 Standard v MS/MS library spectra
fl 13 |1 8 Standard v
| PPN o P Y w d
Fragments to give best e o0Q LOR
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Summed XIC using automated
ragment selection

1400

1200
1.620

1000

800
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600

400
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1.5 16 1.7
Time, min

Slide 13




Highly selective HRMS boost S/N and overall

| n | | |
quantitative sensitivity

19 - Diazepam MRM (Standard) 19..\19\2.wiff2), (sample Index: 1) 19 - Diazepam (Standard) ..wiff2), (sample Index: 1) 00 \1 et 7000 |
Ares: 5377, Height: 2.59Te3, RT: 2.24 min Area: 177136, Height: 154052, RT: 2.27 min ; 1470
2500 2238 3.0e5 x O 500 E 6000 :
1 - . 2.269 | ]
- 20004 2289 z . 400 = %‘ 4000 3
e é 26 S/N 2065 4 S/N 'I :: 200 = 3000
8 téD & 1500 = O o 200 2000
] o g FRES - 1000
© o 1000 - 0 =
o o 1.0e5 0 B 11 1.2 1.3 14 15 16 17 1.8
o. Time, min
3001 5004
6000
0 0.0e0 b4 | 1o 14000
18 19 20 21 22%23 24 25 26 27 21 22 23 24 2 5000 o
Time, min Time, min é 6 2020 S/N ~30 oo
a £ =
8 Y 3000 2 8000
. . . < E
o 6000
« Both small molecule and peptide assays indicated < = o
. . o
examples of improved S/N with HRMS-based < "
.. ] z . . . 0
analysis in cases where there is a presence of T e Yoo son o Em o

interfering peaks or high background

» Often, such cases can press for a need for
additional method optimization or extensive sample
preparation procedures

.28ADS . »
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1.0 ng/mL human plasma semaglutide

SCIEX Triple Quad 6500+ system ZenoTOF 8600 system
1700

5x — 10x gains in S/N

1100
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Thought leadership at Veloxity

 Submitting manuscript describing an LC-MS/MS method development
and full validation for the quantitation of semaglutide in human plasma

* Following with manuscript comparing the sensitively and selectivity of
several GLP-1 peptides on the SCIEX Triple Quad 6500+ system
versus the ZenoTOF 8600 system

* Paper: full validation of a GLP-1 peptide agonist on the ZenoTOF 8600

system

 April 30" published editorial with the European Society of Medicine
describing the assessment of current gaps associated with clinical
sample bioanalysis

» aaps
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What’s coming up?

Just released...

Al quant!

Biomarker quant underway 10x S/N
iImprovement from 6500+

National @ 555¢

i #NBC2026 i
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Questions

——==Veloxity Labs

Moving at the speed of bioanalysis

Shane Needham, Ph.D.
President and CEO, Veloxity Labs
shane.needham@veloxitylabs.com
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Maximize speed and sensitivity for quantitative
peptide bioanalysis using microflow
L weoow

Microflow

Analytical flow

' . Matrix blank LLOQ Matrix blank LLOQ
Ch d
o e ' 42 amol 2000 3000 -
5 gﬂnac‘ggged o8 o 2000 3ggo] 3-foldimprovement in LLOQ 127 amol
(!. e ® M3 orifice 3-) 3.88 2000 2000 504
*% y o = £ 2000 £ g - |
oo 00 ) [ 75) = 20004 = 1 E =
°75 00 0s” ° e o (A g g g
*eg® 0. %00 o = = = 1000 = 1000
I * ® e 0 (U] 1000 1000
o " ® | (U]
0 . \ — 0 e g S 0 —_— 0 : :
16 38 40 42 36 38 40 42 19 20 21 22 19 20 21 22
Tirne, min Time, min Time, min Time. min
42 amol
o 7000 1 70001 3-fold improvement in LLOQ 127 amol
L a 6000 | 6000 447 230
o 5000 | 5000 | 10001 1000+ '
w = = & &
2 = 4000 2 4000 1 2 2
= = g g g
= [E 3000 E 3000 4 £ 500 ] £ 500 ]
(m)] 2000 2000 |
<
%) 1000 1000 1
43 44 45 46 AT 43 44 45 46 22 23 24 25 22 23 24 25 26
ZenoTOF 8600 system Time, min Time. min Time, min Time. min

» Peptides SADFTNFDPR, EGHLSPDIVAEQK, ESDTSYVSLK, and NLSVEDAAR showed a 3-fold improvement
in LLOQ compared with analytical flow LC.

« The observed gain in sensitivity was primarily attributed to improved ionization efficiency at a microflow rate.
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Enhance microflow peptide sensitivity with
summation of multiple fragment ions

Peptide analysis using microflow LC

* A microflow-based result for the

summation of highly abundant Summation of 3 fragment ions Single fragmention
fragment ions is displayed, g s Matrix blank . LLOQ . Matrix blank o LLOQ
which showed improved signal- & T - 76 amol
] ) <>E 1500 150 3-fold improvement in LLOQ 2000 2000
to-noise ratio (S/N) and 5 > > 1500, = 1s00) 179
increased assay sensitivity. g 0 g 2 o] £ 1om]
. o 500 500 500 500 :
. Peptides EGHLSPDIVAEQK ~ ® D D ) D
and NLSVEDAAR show a 3- 34 gjﬁTimj:fmn 40 42 14 3:6Tim:.:rsmn 40 42 3.4 S:ETim::fnin 40 42 3.4 3fﬁTim:f:in 40 42
fold improvement in LLOQ with | 15 amol 3000 3000 46 amol
t. n Of 3 fra ment ions é 3000 2000 3-fold imprmﬂlement in LLOQ
summato g . . 8 R - ' - 2000 = 2000 4 320
when compared to quantitation > £ g 2000 '
using a single fragment ion. Z ol R = 1000 = 1000,
3.2 34 36 38 3.2 34 36 38 32 34 36 38 32 34 36 38
Time, min Time. min Time, min Time, min
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