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Sample Prep
with AssayMAP

Quantitation

with QQQ

e Sample preparation using AssayMAP
- Affinity purification
- In solution digestion and peptide cleanup

«  Skyline workflow for targeted protein quantitation
- Skyline based MRM method development
- MassHunter and Skyline automation workflow
- Allions DDA and Skyline workflow

« Ultimate sensitivity and robustness with Agilent 6495 QQQ
- Low attomole LOQ for peptides
- Six orders of linearity
- Great robustness
- Excellent precision at the lowest levels
- Extended mass range benefits glycopeptides
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Sample Prep Optimization
with AssayMAP with Skyline

Quantitation

with QQQ

e Sample preparation using AssayMAP
- Affinity purification
- In solution digestion and peptide cleanup

o  Skyline workflow for targeted protein gquantitation
- Skyline based MRM method development
- MassHunter and Skyline automation workflow
- Allions DDA and Skyline workflow

e Ultimate sensitivity and robustness with Agilent 6495 QQQ
- Low attomole LOQ for peptides
- Six orders of linearity
- Great robustness
- Excellent precision at the lowest levels
- Extended mass range benefits glycopeptides
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AssayMAP Technology Components

Automated workflows designed for analytical chemists

Microchromatoqgraphy

Cartridges
guantitative binding & elution

Peptide Cleanup: Using AssayMAP % Agilent Technologies

__a8 |
3. Drganic Waste 8 un Pt Cleans
] 6. Elution Buler
Equilibration 9. Eulate i Restore Defuts
ish || Collection
ECC

Protein purification
 PA-W (protein A)

e PG-W (protein G)

*  SA-W (streptavidin)
Reversed-phase cleanup:

Lo 1o bl

e (C18 (silica)
* RP-S (polymeric)
Fractionation:
e SCX
Simple User Interface « RP-S
Uses customer language - not « (18
automation language Phosphopeptide enrichment:
»  Affinity (protein) Purification « TiO,
* In-Solution Digestion
* Peptide Cleanup (desalting) .. ) ) )
«  Phosphopeptide Enrichment Positive Displacement Pipetting
e Fractionation Syringes interface directly with cartridges and
« Liquid handling utilities enable precise, controlled liquid flow through

cartridges with no air bubbles to disrupt binding
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Workflow Library

Protein Sample Prep Workbench: WORKFLOW LIBRARY

Agilent Technologies

General Workflows

Workflow Library
Affinity Purification/Workflow:
Create custom affinity cartridges and use them to enrich for target molecules. Using
AssayMAP Bravo and Cartridges. App Library
| Peptide'Sample |Prep Waorkilow
Digest proteins, desalt, and optionally fractionate peptides. Using AssayMAP Bravo Utility Library

and Cartridges.

Literature Library

S CA i SISCAPA® Workilow

nolodi Addition-only trypsin digest and immunocaputre of target peptides and internal
assay technologies standards. Using SISCAPA® antibodies and Bravo 96LT Head.

Post-Translational Modification Workflows

9
[ ]
E‘” \’al\ P ‘

o N=GlycaniSample!Brep:iRX{Digestiont&2-AB Eabelingivl:0
5; Denature glycoproteins, then release, label and cleanup gylcans. Using AssayMAP
Bravo and ProZyme GlykoPrep-plus® 2AB Chemistry Kit.

Phosphopeptide EntichmengWorkflow = Ti07

Digest proteins, desalt and enrich for phosphopeptides. Using AssayMAP Bravo and
Cartridges.

B R N=GlyeantSamplelBrepR)XSDigestionl&FARIS Eabelingjvili0
%? Denature glycoproteins, then release, label and cleanup gylcans. Using AssayMAP

Bravo and ProZyme GlykoPrep-plus® APTS Chemistry Kit.

5
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AssayMAP mADb Quantitation Workflow

Each step in the workflow was performed using the AssayMAP Bravo
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Antibody Purification Using Protein A Cartridge

200- P
<5 - .
S ™
)]
= 120-
2
= 80+ ® Eluats from PA-W
= -—--— Linear {identity)
40-
n - . H | 1
0 50 100 150 200 250
0.8- l pg higG1 loaded
Wﬁwwwd-m\xw;m
0.6-
CV =1.26%
<§ 0.4-
0.2-
0.0 : , . : .
. X 40 60 80 100
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AssayMAP Digestion and Cleanup

LVNELTEFAK. %CV=13
’.-.wq'.w. .M. % *ﬂ-ﬁ .\u -.pu .‘b.. ot
5- [ ]
S ot ey, RHPEYAVSVLLR, %CV = 2.5
E -“ fﬁ -“.o .- ~..o ] o...v-.-.v."...*.
2.
<L AEFVEVTK, %CV=1.8
:': I ot ) BN NN S S g s
[« T8
LVVSTQTALA, %CV = 2.5
_-% s Y YL PO ..-..‘,....- AT, Y o
a AWSVAR, %CV = 3.3
Soteemam® W""' SR e P
Day 1 cleanup =C18 : il
0 % 32 4 e @ 9% 1z 18 Low %CVs for both
Day 2 cleanup = RP-S  sample Number (BSA Digestion with Guanidine H(:I] intra- and interday
A digestion and cleanup
# of samples # of samples for samples prepared

# of poptides monitored 25 25  # of peptides monitored 25 25 usmg urea or
Avg. peak area %CV 13 37  Avg. peak area %0V 23 26 .

# Peptides %CV <5 3 21 # Peptides %CV <5 25 23 guan idin e-b ased
#Peptides5>%OV<Il 2 3  #Pepides5>%cV<i0 0 1 denaturation

# Peptides %CV >10 0 1 # Peptides %CV >10 0 1
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Sample Prep Optimization Quantitation
with AssayMAP with Skyline with QQQO

e Sample preparation using AssayMAP
- Affinity purification
- In solution digestion and peptide cleanup

«  Skyline workflow for targeted protein quantitation
- Skyline based MRM method development
- MassHunter and Skyline automation workflow
- Allions DDA and Skyline workflow

e Ultimate sensitivity and robustness with Agilent 6495 QQQ
- Low attomole LOQ for peptides
- Six orders of linearity
- Great robustness
- Excellent precision at the lowest levels
- Extended mass range benefits glycopeptides
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MRM Based LC/MS Protein Quantitation

Select best .
Optimize
- Select charge states T o
Select proteins peptides and MRM cgrlllés;lon Quantitation
transitions 9y

e Selection of target proteins

o Selection of target peptides that represent the protein list

o Selection of best charge states and MRM transitions for each
targeted peptide

e Optimization of collision energy for each MRM transition

« Application of the assays to the detection and quantitation of
the proteins

Agilent Technologies




Skyline Targeted Proteomics Environment

* Freely available Windows

m client application
MacCoss Lab Software

_ e Multi-vendor software I
Skyline

Skyline Targeted Proteomics Environment = |n|t|a”y funded with the
CPTAC project ;

I Join over 3800 other proteomics investigators:

Sign up now to get email notification of releases and events, and access t(

« Rapidly evolved using
M == feedback from top

Elde Edit Yiew Settngs Jools Help

TRy proteomics labs

Targets X Mn1 HI48d MBS 4P T X L2 Hleez HISE 4 P T X HMLY HMe3  HISE 4 P ¥ X
Replicates: H146,1 b 500 350 ¢ 300
27 9
5% NP_B72280 = 00 ~ 300 - = 250 .
o o [xd H o
BN aELFSDLEER § 2 250 i g 1 I
cnrsex | S ol | gm0 » Widely used and highly
79 9 EVLPELGIK & . 2 150
% NP_035789 2 00 £ i £ 100 d d
0@ 9, ALYOAEAFVADFK § 100 § 50 ? E 50 regar e

99 9 AELFSELDER

: H H 0 H H 0 H H iciice g ime
5- » %, IFSO0ADLSR . o
= %, XP_218762 S 2 o S Skyline-daily (beta) 3rd-Party Software
0@ 9‘ ITGNALEIDK i Retention Time Retention Time Retention Time

o

How You Can Help
Peak Aceas 2 x
_ VIDEO TRAILER » Get Involved
: 5 (W3- 1137 5420+ wmm y3- 1003 4097+ wmmm y7 - 505 4156+  wwwm y0. 7453472+ mmmm y4- 546 2882+ |
= 1
‘ S . in m_ _ Related

WCBP 2015

2.2 Agilent Technologies January 28, 2015

11




Agilent’s QQQ + Skyline: Collision Energy Optimization

2.Skyline - hsa-pep-20min.sky

File Edit View Settngs Help
.| "3 H | 06 Ua G | - & -

Replicates: repl 2| repS [rep4 [rep: 4 P ¥ X Peak Areas | 4 P »w X
= % peptidesi
= @ ® AAFTECCAAADK — g}:pzf w—Step 3
=@ ) SB6.2R00-. — y9-1082.4241+ m— Step -1
I T (5] - 1082 4241+{2] —— Step1 m— O - 1082.4241+
@ _/I_ E [¥8]-981.3764+(1) — Step 2 s Step 1
@ _/I_ C[y7]-852.3338+(3) 2500 + m— Step 2
@ _J/_ CI[y6]-6323032+[5] 1 9000
] _,fl__ Q [5»'5] - 532.2726*!5] T 8000
@ _fI_ Alv4]- 404.2140+[4] 2000 1 pl =
@ _J_ Ay11]- 650.7685++(7) 1 7000
@@ g YLYEI&R I
@@ @ LVNEVTEFAK SN - 000
®- @ 2 KVPQVSTPTLVEVSR [missed 1) = T ® =000
@ @ 3 AVMDDFAARVEK 2 <
& @ $ RPCFSALEVDETYWPK o I < 4000
@ @ © HPYFYAPELLFFAK £ 1000 + o
X 3000
! 2000
500 +
1000
T H 20 0
0 e — o~ ar) - w
01 2 3 4 5 6 7 & & & & @
7 5 Retention Time Replicate
Ready i/iprot 1/7pep 1/7prec  1/51 tran .:
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New Automation Link in Skyline
L Skyline - HSA-Feb1-autosiy

File Edit View  Settings | Teools | Help
DEH XE@R(9- SRM Collider

el [ QuasAR X opt | Step-A_HSA-AL

Replicates: opt Agilent Automation -
EIQ. HSi External Tools... : g:zg :ﬁ
B f N —— AAFTECCQAADK - 686.2870++
@ 3 HPYEYAPELLEFAK Immediate Window —— Step1
B @ v LVNEWTEFAK Options... 1600 __— Step 2
Automation tool automatically
« Creates QQQ methods and 1400 1
acquires data for CE optimization | .
 reloads and analyzes the results 1200 1
» exports the final optimized QQQ
method (MRM, dMRM, tMRM) |
1000 +

* Quantitates real samples queued
up in the worklist

WCBP 2015
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New Agilent Automation Tool For Skyline and the QQQ
Acquisition Software

- — — B
44 Skyline Automation - Dichris\HSA-Feb13-auto.sky - — - P ) ==
— ANDAMAA DT ARADMAA
Q Help NVIRIVI—S R UIVIRIVI C
[ - B N e t
 Praject setting p-A) > (Step-B) Y@ (Step-C)
Template methed Di\MassHunter\Methods\chrish\A = 3 o
: : > >0 h S — S et > = s
Folder D:X\MassHunter\Data'chris Skyline 5._ _I Skyline = i _I = Shyine = - _I
Name demo [C] Timestamp
(Step-A) Sample prefix Standard Start position P1-Al [] Al samples in same position
~ Action selections ﬂ Sample Name Sample Position Method Data File
Step-A (Update Retention Times) P 1 Standardl P1-A1 Demo.m Step-A_Demcl.d
Step-B (Optimize Collision Energy)
Step-C (Export method, create worklist)
Execute workli:
Step-& - I -
=2 SUFE || s (Step-B) Sample prefix Standard Start position P1-Al [ ] All samples in same position
A
(Step-A) Sample Name Sample Position Method Data File
[EBE: B NS0T b1 Standardl P1-A1 Demo_0001.m Step-B_Demo_00011.d
Demo
Single methe
() One methad per prot
) Multiole metho Ianore proteins
Max transitions per sample iniection: {5tep-C) Sample prefix Samples Start position P1-Al [ All samples in same position
2 Sample Name Sample Position Method Data File =
Optimizine P 1 Samplesl P1-A1 Demo.m Step-C_Demol.d
2 Sample2 P1-B1 Demo.m WorklistData2.d
one -
3 Sample3 P1-B2 Demo.m WorklistData3.d
Methad tvbe Dwvell timie (ms) 4 Sampled P1-BE3 Demao.m WorklistDatad.d
5 5 Sarnples P1-B4 Demo.m WorklistDatas.d -
Create PE’ Submitmggﬂ Close
Project is created at: D:\AMassHunter\Data\chrish\demo.s. (3/4/2013 7:57:09 AM) Total samples: 12

WCBP 2015
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Agilent’s QTOF and Skyline

e Data Dependent Acquisition (DDA): MS1 Filtering
e Data Independent Acquisition (DIA)

. Target
A” 10NS MS/MS Collision Peptides Skyli
) ) ) Cell Library or yline
v No isolation in quadrupole Standard

v’ 2 or more collision energies applied
v Simplify the MRM method development

Target
Collision Peptides
Cell Library or
Standard

Wide band isolation
v Isolate 10 Da
v’ Typically use same formula as DDA

Quadrupole . Skyline

Agilent Technologies




All lons MS/MS - Skyline > QQQ MRM Workflow

Optimize

All lons collision Quantitation
energy

All lons acquisition on a Q-TOF
- Two channels: 0V and 25 V

Load All lons data into Skyline
Create new Skyline project and import FASTA

Select target peptides for each protein of interest

Select charge state for each peptide precursor

Select multiple transitions for each peptide (>6)

Export MRM list or method with CE opt to run on a QQQ

Quantitation using the optimized method on a QQQ

Agilent Technologies




All lons MS/MS on Agilent QTOF

x10 2
1.4+
1.2

1,
0.8
0.6+
0.4
0.2

+ESI EIC(603.3400) Scan mAb-50ug in 1500ul-01.d
1

mADb Tryptic Digest

0

2.908

x10 6
1.2+

0.8+
0.6+
0.4+

0.2+

x10 8

1.75+
1.5+
1.25+

0.75+
0.5+
0.25-

j\/-’\f\M
01 02 03 04 05 06 07 08 09 1 11 12 13 1.4 15 16 1.7 1.8 1.9 2 21 22 23 24 25 26 27 28 29 3 3.1 32 3.3 3.4 35 36 37 38 39 4
Counts (%) vs. Acquisition Time (min)
+ESI Scan:1 (2.907 min) Frag=360.0V mAb-50ug in 1500ul-01.d
603.6782
905.0112
384.1938  466.2386 532.3315 712.3889 805'3406 2 9740202  1065.8205
301.1616 U | L 2 L. 2 3
+ESI Scan:2 (2.909 min) Frag=385.0V CID@25.0 mAb-50ug in 1500ul-01.d y14++
805.4388 y15++
CE=25V
— 2
+
v 12++ y8+
318.1771 y y7+ y9+
1 383.2286 482.2968 y5+ 712.3891 997.14861 y10+ 11+
1 1 617.3397 2 860.4270 11 101.5703 y
‘ 1 ‘ 1 1209.6380  1310.6848
1 1
Hm H [ \‘\ b m‘h I \‘\ Lo Lo h\\ | ‘ | w‘\ I “ Lol ‘\ I ‘\ [ n“\ “ \\ ‘\ ‘L I I ‘\ I s ‘\ L\ B h\ I h I\ H\
250 300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000 1050 1100 1150 1200 1250 1300 1350

Counts vs. Mass-to-Charge (m/z)

Agilent Technologies
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All lons = Skyline Workflow
Step 1: Show p &y lons for Peptide Confirmation

Precursors (p ions) from low energy channel and products (y ions) from high
energy channel are automatically extracted and plotted together to easily
confirm the identity of the peptides.

—— precursor - 942.5073++ —— precursor [M+1] - 943.0087++ —— precursor [M+2] - 943.5101++ —— yl13-1328.6805+
—— yl12-1200.6219+ —— yl11-1113.5899+ y10 - 1016.5371+ —— y9 - 959.5156+
—— y8 - 858.4680+ ——— Y7 -745.3839+ Y6 - 658.3519+ —— y5-545.2678+
—— y4-458.2358+ —— y3-361.1830+ —— y2-304.1615+ — yl17-877.9860++
—— y16 - 821.4440++ —— y15-771.9097++ ——— y14-715.3677++ —— yl13-664.8439++
—— yl12-600.8146++ yl11 - 557.2986++ —— y10 - 508.7722++ —— y9-480.2615++
——— y8-429.7376++ y7 - 373.1956++ —— Y6 - 329.6796++ —— y5-273.1375++
—— y4 -229.6215++
6 —
~_ Pionsincluding M, M+1, M+2,
5 | - extracted from low energy
~
//
- channel
4 4
- : :
3 y ions extracted from high energy
4
23 .
z _~ channel
g /
= e
2 4
/\% Contaminant
1 4
0 4 u u u t
2.25 2.30 2.35 2.40 2.45 2.50

Retention time and peptide sequence confirmation

WCBP 2015
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All lons = Skyline workflow
Step 2: Show only p lons to Select Best Charge State

precursor - 942.5073++ [—— EIVLTQSPGTLSLSPGER - 942.5073++ —— EIVLTQSPGTLSLSPGER - 628.6739+++ |
— precursor [M+1] - 943.0087++ 16 —
precursor [M+2] - 943.5101++
7
24
+6.1 ppm
5 1 »
e 49 “r 2.4
3 + 2 +6.1 ppm
23 \ |
@
g
£ 12
1] mmm EIVLTQSPGTLSLSPGER - 942.5073++
mmmm EIVLTQSPGTLSLSPGER - 628.6739+++
0 + t + t
2.30 235 2.40 2.45
Retention Time 10 ~
—
© ©
< <
o o
2 4
2 8 + ©
g S
—— precursor - 628.6739+++ 5 <
—— precursor [M+1] - 629.0082+++ E X
—— precursor [M+2] - 629.3425+++ = o]
4.0 o}
24 6 4 [
5+ +5.6 ppm
ly :
30 +
;6 25
a” . mAb-50ug in 1500ul-01
220+ 4
§ 154 Replicate
£
10 +
05 + 2 4
0.0 4=+ - t = t
2.30 2.35 2.40 2.45
Retention Time
0 t T T T t T
2.30 2.35 2.40 2.45 2.50 2.55

Retention Time

Best charge state for each peptide is easily determined by comparing p ions only

WCBP 2015
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All lons = Skyline workflow
Step 3: Show only p ions to Compare Peptide Abundance

— precursor - 942.5073++ precursor - 733.3879++
——— precursor [M+1] - 943.0087++ —— precursor [M+1] - 733.8894++
. —— precursor [M+2] - 943.5101++ PeptideS W|th the h|ghest Signal . precursor [M+2] - 734.3908++
s are easily determined by
5 4 . . >
comparing p ions from the best 20 1
4 charge state of all peptides. 2
g g 1.5 +
23 2
= @
S S 1.0 1
£ 2 E
1] 0.5
0 - } } t t } > 4 0.0 t S t ¥ f
230 232 234 236 238 240 242 244 246 w e 2 276 278 280 282 284
Retention Time Retention Time
2 101
o
4 [
z 8
E 67T u
4 + <
i n & <
2 + 4 =
0 [ : :A : lm; A IJI k AA '.'_\_ } - ; Ao.r -
1.0 1.5 2.0 25 3.0 35 4.0

Skyline peptide rank refine tool picks top n peptides

WCBP 2015
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All lons = Skyline workflow
Step 4: Show Only y lons to Select Top MRMs

. —— y12-1200.6219+ y11 - 1113.5899+ Y8 -858.4080+ T 77453839+
e ¥ KENVLTQSPGTLSLSPGER.A 10 — Y6 - 658.3519+ ~ —— y5-5452678+  —— yA-458.2358+  —— yl1-557.2986++
ENWN 040 5073++ 1
..... @ N S [y12] - 1200.6219+[E] 0.9 _:_ +llggpm
..... @ L P y11]- 1113.5899+[4] I g
..... @ __ L [v8] - 858 468047 08 I
..... a L S [y7] - 745.3839+[3] 1
..... @ A | [y6] - 658.3519+4[5] 07 %
..... a _I_ S [y5] - 545.2678+[1] '
..... a _I_ P [y4] - 458.2358+]2] S 06 |
e Py11] - 557.2986++[8] g5 1
> 051
5 i
o i
E 0.4 T
0.3
02 %
01+
00 1

T T 1
2.38 2.40 2.42 2.44
Retention Time

B T
2.32 2.34 2.36

Skyline transition rank refine tool picks top n MRMs

WCBP 2015
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All lons = Skyline workflow
Step 5: CE Optimization

% mAb

=@ @ KDTLMISR.T [245, 251]

e A 418.2207++

""" @ S [y12]- 1200.6219+[6
----- a L Py11]-1113.5800+[4
""" @ _J_ L [y8] - 858.4680+[7]
----- @ L 5 [y7] - 745.3839+4[3]

----- L A [y12] - 715 3704++[6
o a f_p [vE] - 313.1745++[7)

—

(@ Multiple methods [] 1gnore proteins

Max transitions per sample injection:
100

Intensity (1023)

o
4
+

..... @ _fi_ L [vB] - 658.3519+[5] Methods: 2
----- 3 L S [y5] - 545 2678+[1] S o
----- s flp [v4] - 458.23554[2] \
----- @ L P [y11] - 557.2986++[8 |
- @ ? R.ASQSVSSSYLAWYQQKPC _ 5
EI ‘ .L 313?399+++ " Method type: 1Dcv.1vel\hme(ms).
..... @ i P [y6] - 625.3416+[3]
""" 2 i S v19] - 1077.0424++] S | 0
""" @ W y18] - 1033.5263++] | Temeltefe: |
----- I S [y17] - 983.9921++[1
""" @ M S [y16] - 940 4761++[2 = = === ——

o LT [y6] - 720.4073+[4] [ Export Method . = . l
@ UL [y5] - 619.3596+[2] w0
o ai M [y4] - 506 2755+[1] NAREES Z o
- L 1y3] - 375.2350+(3] - i
@ UL [y5] - 310.1834++[5] ; “
- 9§ KENLTQSPGTLSLSPGER A - Snalemethed 0 ll
EI @ _L 9425[)?3_'__'_ () One method per protein 20 L »2! o L -. "

Replicate

CE optimization process can be automated using new Skyline Automation Tool

WCBP 2015
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Sample Prep Optimiz Quantitation
with AssayMAP with Sk with QQQ

e Sample preparation using AssayMAP
- Affinity purification
- In solution digestion and peptide cleanup

o  Skyline workflow for targeted protein gquantitation
- Skyline based MRM method development
- MassHunter and Skyline automation workflow
- Allions DDA and Skyline workflow

« Ultimate sensitivity and robustness with Agilent 6495 QQQ
- Low attomole LOQ for peptides
- Six orders of linearity
- Great robustness
- Excellent precision at the lowest levels
- Extended mass range benefits glycopeptides
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e

6495 QQQ LC/MS - Premium Performance

Improved sensitivity (IDL / MDL) — Average 3x in
S/N specifications and applications

Improved precision and excellent accuracy
at the lowest levels — 4 to 5x in IDL spec

Proven 6 orders of linear dynamic range

Proven robustness in complex matrix —
j Food matrix and biological matrix (plasma)

Improved mass range, fast scan speed and MRM
acquisition rate

o WCBP 2015
%2 Agilent Technologies January 28, 2015
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LVNEVTEFAK: Excellent Precision and Low Amol IDL

Amount measured Replicates %RSD t (99%)
5.0 amol (LLOQ) n = 10 injections 14.0 2.821 2.0 amol
MDL =t x (%RSD/100) x Amount = 2.821 x (14.0/100) x 5.0 amol = 2.0 amol

-
x10 1 x10 1
6 2314 _ Inj # Peak
fwhﬁm# 6- Area
1 30.5
x10 1 x10 1
6 2.319 2.308 2 28.7
26 6 30
A
s N I N 3 30.4
x10 1 x10 1 4 33.91
6 2.309 5310
29 64 18 5 35.1
A e S
6 31.5
x10 1 x10 1
6 2308 6. 2.321 7 34.5
K :
I SN I 8 20.7
x10 1 x10 1 9 26.7
6+ 2.309 6. 2.315
19 2 21 22 23 24 25 26 27 28 | 19 2 21 22 23 24 25 26 27 28 %RSD 14.0
Counts vs. Acquisition Time (min) Counts vs. Acquisition Time (min)

WCBP 2015
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Peptide Quantitation; Outstanding Sensitivity with
Standard Flow Chromatography

x10 1

7

%] blank

5,
x10 1

7] 3.0 amol

6 LLOD -

| 3 on-column

MMWWLWMW

x10 1

7

64 L LOQ 2.309 50 amOI

29 -col

x10 1

[ 2312 7.5 amol

6 45

iy on-column

02 04 06 08 1 12 14 16 18 2 22 24 26 28 3 32 34 36 38 4 42 44
Counts vs. Acquisition Time (min)

Instrumentation: 1290 UHPLC + Agilent JetStream + 6495 QQQ
Sample: synthetic peptide standard (LVNEVTEFAK) spiked into enolase tryptic digest
Injection volume: 1 pL

WCBP 2015
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Peptide Quantitation — 6 Orders of Linear Dynamic
Range

LVNEVTEFAK - 11 Levels, 11 Levels Used, 110 Points, 110 Points Used, 0 QCs
8 x10 7] y =5.884906 * x - 2.453268
@ 3 R"2=0.99761971
=3 Type:Linear, Origin:Ignore, Weight:1/x
8 2.84
o
2.6
241 LVNEVTEFAK
2.2
.1 5 amol — 5 pmol on-column
151 6 orders of linear dynamic range Zoom-in 5 — 500 amol
1 .6 _ I::/N?V'I;I?F:ré;;‘l‘_:g:lf;j;Zgglsezsed, 110 Points, 110 Points Used, 0 QCs
1.4 R 2 = O . 9 98 g :3: 'Ie;ge::L(i)r}gegaZ.eé?ign:Ignore, Weight:1/x
121 ® 3
14 2
081 18]
0.6 12]
0.4 8'25
0.2-] gi;: i
0+ o
_0-27 5 6 7 8 9 101112 1314 15 16 17 18 19 20 21 22 23 ZlSC(?:C:r(]itraZ‘?oﬁ%aanOIalg‘_il)ljrin)
0 500000 1000000 1500000 2000000 2500000 3000000 3500000 4000000 4500000 5000000
Concentration (amol on-column)
Calibration Standards (amount on-column; 1 pL injected)
LVNEVTEFAK 5.0 75 15 30 300 3 30 300 3 5
amol amol amol amol amol fmol fmol fmol pmol pmol
%Accuracy 109.8 108.7 105.0 87.1 85.2 81.4 86.4 87.4 105.6 97.5
Reproducibility (%RSD, n=10) 14.0 16.0 9.4 9.0 1.6 1.2 0.6 0.7 2.1 1.0
RT (%RSD, n=100) 0.12
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Peptide Quantitation: Ultimate Sensitivity with
Nanoflow Chromatography

x10 1

6,
5 blank
x10 1
%] 0.25 amol
5] LLOD e on-column

LLOQ 0.5 amol

6 1 amol

9.636

27 on-column
SW

5 55 6 65 7 75 8 85 9 95 10 105 11 115 12 125 13 135 14 145 15
Counts vs. Acquisition Time (min)

Instrumentation: 1260 HPLC-Chip/MS + 6495 QQQ
Sample: synthetic peptide standard (LVNEVTEFAK) spiked into enolase tryptic digest
Injection volume: 1 pL
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Proven System Robustness in Complex Matrix:
Protein Quantitation in Plasma

140.00%
120.00% | 3+ * i # Apolipoprotein E
100.00% i § NS i_! X mL-selectin
80.00% A Plasminogen
yvy ® o
60.00% A X Albumin_serum
40.00% X Kininogen
@ Transthyretin
20.00% )
+Hemopexin
0.00% \ . . , ‘ \
01/06/14 01/11/14 01/16/14 01/21/14 01/26/14 01/31/14 02/05/14

Selected peptides from 42 peptides in the QC sample — normalized to Day 1 response

Peptide QC samples analyzed daily after every ~25 plasma digest injections

No significant signal degradation observed after 853 injections of 40 ug plasma
digest per injection and 3.5 weeks of continuous operation

Response %RSD: 6 - 15
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Increased Mass Range Useful for Peptides

x10 2 i
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Counts vs. Mass-to-Charge (m/z)

2000 2100 2200

Q00 MRM spectrum for glycopeptide: EEQYN[+1606.6]STYR (G1F)
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Increased Mass Range Useful for Peptides

MRM Spectrum Skyline Overlay of MRM Chromatograms
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MRM Spectrum for IgG Peptide: GFYPSDIAVEWESNGQPENNYK
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Summary

* The ability to perform reproducible protein sample preparation on a
versatile instrument platform which enables scaling of sample preparation
makes robust, high-throughput, protein quantification attainable.

e Agilent LCMS coupled with Skyline software enables a simple automated
method development workflow for targeted proteomics and Biopharma
research.

 The Agilent 6495 Triple Quadrupole LC/MS achieves low attomole
sensitivity for peptides. The calibration curves show excellent linearity
with six orders of dynamic range with great accuracy and reproducibility.

T

WCBP 2015

Januar' y 28, 2015
32



Acknowledgement

Miliotis, Ph.D.

Alex Zhu

e
Principal Scientist
AstZeEneca

Steve Murphy

Zach Van Den Heuvel
Michael Bovee

Adam Krahenbunhl

Moderator

Jason Russell

ical Editor

. . A
Christine Miller bepobaas P,

Yanan Yang

Automating
MRM-Based Protein
Quantification

-ree Reqistration!

Asigrificant chalenge il ¢ ikiph
reaction monttoring (LC-MAN) workflows & the vanabilty caused by the
miuitistep, highly manual natureof sample preparation IFMRM-based
protein quantification |s o enjoy widespread use fior disease blomarker
assessment studies—and ukimately secure acceptance for clinical
analysis—the techrilque must be standardized to facllkate precks proten
quantification. To address the lssues of throughput and vanabilty related
to complex manusl workflows, automation plitforms ane being developed
to serve 3 the foundation for sample preparation In LC-MRM assays.
Atyplcal sample preparation workflow for LC-MAM measurements
of humnan plasma proteins involves several manual manipulations
Including protein solubilization/denaturation, reduction, alkylation,
trypsintzation, and subsequent solld-phase extraction (SPEL These
manual tasks can be performed on the AssayMAP Bravo Platform,

Who Should Attend

= R& D sdentists

= Prateomics scientists

« Bioanalytical scientists

« Ressarchers intenested in protein
quantification

= Biomarker assay developers

You Will Learn

= How LC-MRM is used for absolute
quanttification of proteins using stable
isotope-labeled standards.

« Challenges in the worldlow,
and potential solutions.

= Important things to consider when

astate-of-the-art liquid handler equipped withan AssayMAR liquid- automating the workflow.
handling head. Tasso Miliotis, Ph.D., assoclate principal sciemntist at « How the workflow can be improved
using the AssayMAP Bravo Platform,

AstraZaneca, will discuss bow his team has Inoorporated AssayMAP
It their weodlow ard describe the results they've achieved.
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