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PRM Method Development and
Data Analysis with Skyline

With

Brendan MacLean (Principal Developer, Skyline)
Eduard Sabido, Ph.D. (Head of the UPF/CRG Proteomics Unit)
Cristina Chiva, Ph.D. (PRM researcher, CRG Proteomics Unit)



Agenda

« Welcome from the Skyline team!

« PRM Method Development and Data Analysis with Skyline
 Introduction with Brendan MacLean
» Theoretical concepts and benefits of PRM with Eduard Sabido

« Tutorial with Cristina Chiva
* Audience Q&A — submit questions to Google Form:

https://skyline.ms/QA4Skyline.url



https://skyline.ms/QA4Skyline.url

It Began as Targeted MS/MS
(pseudo-SRM)

« ASMS 2011 — Poster presentation (Birgit Schilling)

« Skyline: Targeted Proteomics with Extracted lon Chromatograms from Full-Scan Mass Spectra

 JPR May, 2012 — Sherrod, et. al (started by Amy Ham, 2009)

» Label-Free Quantitation of Protein Modifications by Pseudo-Selected Reaction Monitoring with
Internal Reference Peptides

« MCP Nov, 2012 — Peterson, et. al (Coon lab) — named PRM

« Parallel reaction monitoring for high resolution and high mass accuracy quantitative, targeted
proteomics

e Anal. Chem. 2015 — Schilling, et. al — latest on Skyline PRM
for HRMS

» Multiplexed, Scheduled, High-Resolution Parallel Reaction Monitoring on a Full Scan QqTOF...



Recorded Webinars

16 other webinars + this one Coming Soon!

« Webinar #3 (2013) _ _
PRM Targeted Proteomics Using Full-Scan MS and
Skyline
Bruno Domon

 Webinar #9 (2015) _ _
PRM for PTM studies with Skyline _
Research-grade targeted proteomics assay
development
Jacob D. Jaffe



Interest Remains High

e Modern instruments support PRM well
* High resolution, faster cycle times and full scheduling

 Viable alternative to SRM with triple quadrupole
Instrument

« Appealing not to need an extra instrument for
targeted

e Registration for first PRM webinar (431) v 2014 DIA
webinar (342)

» Registration for this PRM webinar (434) v 2017 DIA
webinar (409)



Eduard Sabido
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PRM is a targeted proteomics workflow

“Targeted proteomics detects proteins of interest with high
sensitivity, quantitative accuracy and reproducibility”

“By delivering precise, reproducible quantification of proteins of interest in biological
samples, targeted proteomics approaches are allowing researchers to apply the
scientific method using mass spectrometry”

METHOD OF THE YEAR NEWS FEATURE | SPECIAL FEATURE |
24 | VOL.10 NO.1 | JANUARY 2013 | NATURE METHODS
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PRM is a targeted proteomics workflow

Types of projects suited for targeted proteomics

A biomarkers B

pathways C interactions

Quantitative biomarker

assays

Protein 1
Protein 2
Protein 3

AR

Treatment A Treatment B
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PRM is a targeted proteomics workflow

MS1 Targeted Methods MS2 Targeted Methods
They rely on the They rely on the
mass of the entire molecule fragments of the molecule
Targeted Acquisition Targeted Data Analysis
They only acquire the They acquire everything and later
molecules of interest specific information is extracted
Viewpoint ~

What is targeted proteomics? A concise revision of targeted acquisition and !m
targeted data analysis in mass spectrometry

Eva Borrasl2 and Eduard Sabid6l:2* Issue Proteomics 17, 17-18, 2017, 1700180
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PRM is a targeted proteomics workflow
Parallel Reaction Monitoring (PRM)

mass analyzer mass analyzer
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Peterson, ..., Coon J, Mol Cell Proteomics. 2012 Nov; 11(11): 1475-1488
Gallien S, ..., Domon B, Mol Cell Proteomics. 2012 Dec; 11(12): 1709-1723
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PRM is a targeted proteomics workflow
Parallel Reaction Monitoring (PRM)

MS2 MS2 MS2 MS2 MS2 MS2
2 2 2 2 2 2
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Peterson, ..., Coon J, Mol Cell Proteomics. 2012 Nov; 11(11): 1475-1488
Gallien S, ..., Domon B, Mol Cell Proteomics. 2012 Dec; 11(12): 1709-1723
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PRM is a targeted proteomics workflow
Parallel Reaction Monitoring (PRM)

intensity

intensity

MS2 MS2 MS2 MS2 MS2 MS2
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PRM is a targeted proteomics workflow
Selected Reaction Monitoring (SRM) is sequential (not parallel)

e peptide of interest

mass analyzer

mass analyzer

o®
o ® % .o. :. ..: °.,° % .0. :.
filtering mode filtering mode
o®
.. .....:. ... ..Q ‘....:.

intensity

intensity

e a specific fragment of the peptide of interest

A

time

e

time
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PRM is a targeted proteomics workflow

Mass spectrometry instruments

Low-resolution MS2 signal
One narrow scan per fragment

MS]. MSZ Hardware selected MS2 fragments

b LE QUADRUPOLE
QUADRUPO (m/z), (m/z), (m/z),

Isolation window 0.7 m/z Isolation window 0.7 m/z

High-resolution MS2 signal
Full scan MS2
Software selected MS2 fragments

PRM ==

QUADRUPOLE TOF / OT | | ’ ‘ ‘
Isolation window 1.4 m/z m/z
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PRM is a targeted proteomics workflow
PRM in the Orbitrap Fusion Lumos

@ Dual-Pressure @

et O Ous ressre 3 1. Precursor selection in quadrupole

Mass Analyzer

}Z’/ DX owrese . Isolation window

Advanced e el
Advanced Quadrupole
ctivi echnolo High P . . . .
e @ hl oo _ T 2. Precursor fragmentation in collision cell
X = S| X
_ﬁn‘ : ' '|||#1E9\\' Muttipole . Filltime
EASY-ETD/IC —EJ: SR Collisi
lon Source - E?]____ Electrodynamic (] ollision energy
lon Funnel
High Capacity . . . .
% Transfer Tube 3. Fragment ion detection in the Orbitrap

e Resolving power
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Peptide verification

Making sure that the integrated signal corresponds to the targeted peptide
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Peptide verification

Making sure that the integrated signal corresponds to the targeted peptide

— wB-9105720+ —— y7-83953409+
— wh-T47 4822+ va-B43.4137+
. " = 4 - 514 3711+ = y3d- 4012871+
1. Co-elution of concurrent transitions JT - 4202711 ++
ool +
G1.3
+1.3 ppm
1 |
400 +
© a0 4
?_ 1
=
(1) ]
E 1
E 200 +
100 +
0 . Ot st

Retention Time

&7 58 84 &l B1 B2 B3
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Peptide verification

Making sure that the integrated signal corresponds to the targeted peptide

¥O- 11105790+
¥¥ - B63.4523+
vo- 6253668+
ya - 3972550+
¥13- 734121 ++
¥11 - GEO.B486++
¥H- 5557951 ++
¥¥-434.7298++
b3 - 3571760+
b - GA59.3293+
bY-811.4560+
h9- 10685572+
bE - 340.6896++
b8 - 470.7520++
b12-TOB.3512++

wE - 907 49409+
wh - 7403937+
wd - 5122827+
y14 - 847.9334++
w12 - T26.3907 ++
y10- G20.3144++
wE - 499.2511++
yh - 370.7005++
hd - 4702609+
hE - B98.3719+
h& - 9404936+
h10-1183.5341+
by - 406.2316++
b10- 592 2057 ++
b14-831.4227++

1. Co-elution of concurrent transitions

2. Sequence information / coverage

g0a0
258

00 -0.3 ppm
[

BO0

a00

400

200

Intensity (10*3)

200

100 /\

35 28 27 28
Retention Time
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Peptide verification

Making sure that the integrated signal corresponds to the targeted peptide

— yE-905720+ =—— y7-8395340+
— yE- 7424820+ Yo - G43.413T7+
1. Co-elution of concurrent transitions woamariie T
200 +
2. Sequence information / coverage I 50
L -
_ _ 400 +
3. Reference MS2 spectra (libraries) i
& 300 |
?_ i
£
g ]
£ 200 +
100 L
0 . ot e |

Retention Time

&7 58 84 &l B1 B2 B3
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Peptide verification

Making sure that the integrated signal corresponds to the targeted peptide

Intensity (10+3)

= ?ﬂ. R.SPLAELGWLE. K [399, 408]

- @ Ay 512.8133++ [dotp 0,74, rdotp 1, tatal ratio 0.41)
----- @ Ay, L[wa]- 8425346+ [rank 2)[2] [ratio 0.42)

----- @ N, A wF] - 729.4505+ [rank 1][1] [ratio 0.41]
----- @ _N, E [v6]- B52.4134+ [rank 5)[4] (ratio 0.38]
----- @ N, L[v5]- 5293708+ [rank 4][5] [ratio 0.4)

----- @ N, G [v4]- $16.2867+ [rank 3][E] [ratio 0.37)
----- @ Ny, W [v3]- 3592653+ [rank B)[2] (ratio 0.29)
----- @ Ny, P [p3]- 470.2973++ [rank 3)[3] (ratio 0.43)
----- @ N, A [bd]- 369.2132+ [rank SI[7] [ratio 0.42]

=% splI8BHKIERCEL_MOUSE

embo-heavy - SPLAELGVLK, Charge 2 {heavy)

200 —+
o0+
[ YT {rank 1)
OO I
a00 +
[ w8 (rank 2)
400
|
wd (rank 3)
a00 + wa (rank 43
3 wB (rank )
200 F
fiut |
100 'Tyﬂw(r_ank f) ‘b?(r k10 S
;3 K1 v (ran
il ML“ .il““ Hl;rnT.r] A }IIL PN P | I } |
400 800  BOO 700 800  H00 1000 1100 1200

mz

Intensity (10+3)

200 T
400
300
200

100

— yB-91045720+ —— y7-08395349+
— yE-T42 4822+ Y- 6434137+
— yd-58143711+ =—— y3-401.2871+
Wi - 4202711 ++
G1.3
+1.3 ppm
=
oo} e rfreper—| |
a7 58 54 kO B2 B3

Retention Time
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Peptide verification

Making sure that the integrated signal corresponds to the targeted peptide

1. Co-elution of concurrent transitions
2. Sequence information / coverage
3. Reference MS2 spectra (libraries)

4. Retention time information

Intensity (10+3)

200 -

400

300+

200

100 -

Retention Time

— yB-91045720+ —— y7-08395349+

— yE-T42 4822+ Y- 6434137+

— yd-58143711+ =—— y3-401.2871+

Wi - 4202711 ++
G1.3
+1.3 ppm

1 e,

L L e e e e A
a7 58 54 kO B1 B2 B3
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Peptide verification

Making sure that the integrated signal corresponds to the targeted peptide

L——.I’rﬂ. splPA7F 329K 208 _MOUSE

O e 9 BLAASASTOOFOEVE A [E77. £90]

= _ﬁm 754,391 2++ [dotp 0.85, rdotp 1, total ratio 0.74]
----- @ Ay, 0 [w7]- 906.4680+ [rank 7)[2] [ratio 0.14)
----- @ Ay, 0 [yE] - 778.4094+ [rank 4)[3] [ratio 0.14)
----- @ Ay, F[v5] - B50.3508+ [rank 1)[1] [ratio 0.14]

----- @ Ay, 0 [p4] - 503.2824+ [rank 3)[5] [ratio 0.12)
----- @ Ay, E W3] - 375.2238+ [rank B[5] [ratio 0.15)
----- @ Ay, 5 [b4] - 3431976+ [rank 9)[4] [ratio 0.13)
L @ Ay & [B5]- 414.2347+ [rank. 10)[7] [ratio 0.14)

embo-heavy - LAASASTQQFQEVK, Charge 2 (heavy)

14 —
19 1 ¥ frank 1)
A
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o
e 08 +
E 1 k) ¥6 (rank 43
w
E 0B + N ¥a frank 5)
= + (rank B)
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L | |
0+ granke 11 ‘ \
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— 7 - 9064680+ wh- 778 4094+ v5 - 650 3508+ wd - 5032824+
— y3-375.2238+ hd - 3431976+ ha- 4142347+
-+ Predicted
T
I.E
41 +1.8 ppm
o
T 281
+2.7 ppm
. i /|
T I 1
2B 27 28 24 a0 a1 a3z a3
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Peptide verification

Making sure that the integrated signal corresponds to the targeted peptide

- embo_PRM_Annotated.sky *

Fle  Edit  View Tools  Help

0 H k| %GB

Settings

Replicates: G2M repl &

S @ A, 70337474+ (heavy) [dotp 0.59) -
----- @ _fy, P [v8]- 3355297+ frank 3)1]

@ My, O [7]-838.4763+ frank B)(5]
----- @ _fi, ¥ [v6]- 710.4183+ [rank 5)[4]

@ My, L[5]-611.349% [rank 5)2]
----- @ _fi, M [v4]- 438 2658+ [rank 73]

@ My, AL12]-E11.3323 0+ [rank S)E]
P51943ICCNAZ_MOUSE
@ @, RDAGSALLSLHOEDGENYNPEK.L[10. 30]
S @ _4, 1147.5484++ [dotp 0.86, idotp 1, total ratio 0.14]

@ _fy, N [E]- 700.3624+ (rank BI[5] (ratio 0.12)
----- @ _fi, N [v4]- 487.2511+ [rark 3)[2] [ratio 0.15)

@ Ny, PL3]- 3732082+ fank 1)[1] iatio 0.14)
----- @ _fi, A [55]- 4021619+ [rark 2J[E] [ratio 0.11)

@ My, L[bE]-515.2460+ rank 4)[3] liatio 0.14]
Pk @ _fi, L[b7]-528.3301+ (rank B)[4] [1atio 0.14)
- @ Ay, 1151.5555++ (heawy) [dotp 0.87)
----- @ _fi, M [v5]- 708 3786+ [rank 7)[6]

@ My, N [p4]- 495.2653+ rank 3)2]
----- @ _fy, P[v3]- 381.2224+ frank 1)1]

@ My, A[b5]- 4021619 frank 2)[5]
----- @ _fi, L [bE]- 515.2460+ [rank 4)3]

@ My, L[b7]-628.3301+ (rank 3)4]
%, spIP24BBOICCNBT_MOLSE

=@ $ KVPYCEPEVELAEPEPEPELEHVREEK.L [85. 110] (missed 1)

#- @ A 1023.8289+++ [rdotp 1, total ratio 0.08)

- @ A 1026.5003+++ heavul 24

o

=)

o-heavy - DAGSALLSLHQEDQENVNPEK, Charge 2 {he

300 —
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250 +
. 200 +
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£ 180 +
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c
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—— yB- 700.3624+ yd- 4872511+ —— yB-700.3624+ —— vi-487.2511+ —— vB- 700.3624+ yd- 487 2511+
— y3-373.2082+ h5- 4021613+ —— y3-373.2082+ —— h9-402.1619+ — y3-373.2082+ ha- 402.1613+
—— bB- 5153460+ b7 - 628.3301+ —— bB- 5152460+ —— b7-626.3301+ —— bB- 5152460+ b7 - 628.3301+
35 - 18 T
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1 14 1
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o o
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Peptide verification
Making sure that the integrated signal corresponds to the targeted peptide

150 1

100 1

I ——

Intensity (10"3)

50 |

245

23 24 25 26 27 28

Retention Time
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Peptide verification

Making sure that the integrated signal corresponds to the targeted peptide

1. Co-elution of concurrent transitions
2. Sequence information / coverage
3. Reference MS2 spectra (libraries)
4. Retention time information

5. Reference internal standard

Intensity (10*3)

Intensity (1043)

— —
Z = o
o O

[

400
300
200
100

ye - 8425346+
yh - B58.4134+
yd - 416.2867+
¥ - 470, 2873++

WY - 7204505+
- 5208.3708+
Y3 - 359.2653+
hd- 369.2132+

=t
()]

Retention Time

023
. R B e |
47 48 44 a0 21 54
Retention Time
— y3- 8405488+ (heaw)  — 47 - T3AT 4647+ (hean)
— B - GE66. 4276+ theawn) — & - 537.3850+ (heawn)
— w4 - 424 3009+ (heawy) = y3- 3672799+ (heaw)
¥l - 474 3044++ (heaw)) = hd- 36921322+ (heaw)
533
2
e
i L L e s o s e e P—r————+—+|
47 48 44 &0 a1 a2 53 54
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Peptide verification

Making sure that the integrated signal corresponds to the targeted peptide

— SPLAELGVLK-513.8133++

e 3 i — 8- 8425346+ —— 7 -T20.45805+
S SPLAELGWVLK - 517.8204++ (heawy) M FE-558.4134+ S FE-EEQHTDB‘*
— ywd- 4162867+ — y3- 3692653+
wd- 470,297 3++ — hd-369.2132+
wist | 52.0 o 150 523
' *L—i’.lﬁ?m o
= 100
519 g
1 L +.2b_|J|JIT'I 5 5|:|
]
£
0 A I et . . I
& 08 | 47 48 44 a0 51 24
2 Retention Time
=)
(]
[ ]
@
£ 06 1
= — 43-850.5488+ theawy) —— w7 - T37.4647+ (heawn)
— yb- GE6. 4276+ theaw) = w5-537.3850+ (heaw)
—— y4- 4243000+ (heavy)  —— y3- 367 2705+ (heaw)
54 YO - 474.3044++ (heaw) —— bd- 369.2132+ (heaw)
= A0 523
& +2 ppm
2 300 el B
o
£ 200
=
499 516 E 1|:||:|
-12 ppm +0.9 ppm =
I * - i i+ i I a | r—r——————c{ e pe—pe—r—r I +—
= B e W e @l R 47 48 49 50 51 53 54

Retention Time i i
Retention Time




CRG?

de Ragulacld
Ganamioa

Peptide quantification

Aim for a peptide quantification with high accuracy and precision
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Peptide quantification

Aim for a peptide quantification with high accuracy and precision

Intensity (10%6)

8-10 points across chromatographic peak to define elution profile

TLN

GOl

358 1

30 +

295 1+

20 +

0.5 +

0.0

Retention Time

T
a5

1
60

T
405

T
406

Il
T
407

Retention Time




CRG?

Centre

de Ragulacld
Ganamioa

Peptide quantification

Aim for a peptide quantification with high accuracy and precision

Theoretical Healthy Disease ,
Theoretical

Disease

4 points across chromatography peak
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Peptide quantification

Aim for a peptide quantification with high accuracy and precision

Calibration strategies with internal standards

1. Single-point calibration
1. External calibration curve

1.Reverse calibration curve

Webinar #13 (2016)

Calibrated Quantification with Skyline
Chris Shuford
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Peptide quantification

Aim for a peptide quantification with high accuracy and precision

Single-point calibration

heavy internal standard

___________

Area

v

1 1
0O 50 100 150 200 250 300

Concentration

We establish the calibration line with two
points

. The response of the heavy internal
standard

o The zero — that is, zero response for zero
concentration.

We assume a linear range response
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Peptide quantification

Aim for a peptide quantification with high accuracy and precision

Single-point calibration

A uLoQ
\

heavy internal standard

___________

Area

p “~ioq

4 LOD

|
|
|
|
4

0 1 1 1 1 T |
0 50 100 150 200 250 300

Concentration

We establish the calibration line with two
points

. The response of the heavy internal
standard

o The zero — that is, zero response for zero
concentration.

We assume a linear range response
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Sensitivity and selectivity: a double boost for PRM

PRM in the Orbitrap Fusion Lumos

@ Dual-Pressure

Ultra-High Field Orbitrap .
Mass Analyzer Linear lon Trap

;@ > /OO\?@\ Low Pressure

Advanced Cell

Advanced Quadrupole - °/ 2
Active Beam echnology “& = " 2
Guide l # ,{/' p y

ST
P2 e

High Pressure
Cell

C-Trap
EASY-ETD/IC _ 2 ==
lon Source [??]-—-— Electrodynamic
lon Funnel
High Capacity
Transfer Tube

X

1. Precursor selection in quadrupole
« Isolation window

2. Precursor fragmentation in collision cell
o Fill time
« Collision energy

3. Fragment ion detection in the Orbitrap

e Resolving power
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Sensitivity and selectivity: a double boost for PRM

PRM in the Orbitrap Fusion Lumos

Ultra-High Field Orbitrap
Mass Analyzer

Linear lon Trap

@ Dual-Pressure @/ %

Advanced Cell

Advanced Quadrupole

Active Beam echnology High Pressure
Guide l Cell
\c ! I

— :“,#'l@x\m

\ Multipole
C-Trap
EASY-ETD/IC _ 2 ==
lon Source g?]-—-— Electrodynamic
lon Funnel
High Capacity
Transfer Tube

X

1. Precursor selection in quadrupole

o Isolation window

2. Precursor fragmentation in collision cell

—» SENSITIVITY

« Collision energy

3. Fragment ion detection in the Orbitrap

—» SELECTIVITY
« Resolving power
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Sensitivity and selectivity: a double boost for PRM
PRM in the Orbitrap Fusion Lumos

Fill time = 60 ms Res Power = 30K

|— ¥E - B46.4316+ —— 47 -7753845+ —— yb-BEO36TS+ —— w6-531.3248+ —— yd - 4602878+

Intensity (1043)
=

28

23 24
Retention Time
[— yo-856.4390+ (neaw) —— y7- 7054027+ (heaw) —— yB- 670.3750+ (heaw) —— y5- 541.33933+ (heaw) —— ya- 470.2961+ (heaws |
g =
247
8t -3-1 ppm
7 3 ;
A
o
= 5]
=y
2 44
24
1 e
a t t t
23 24 268

Retention Time
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Sensitivity and selectivity: a double boost for PRM
PRM in the Orbitrap Fusion Lumos
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Sensitivity and selectivity: a double boost for PRM
PRM in the Orbitrap Fusion Lumos
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Sensitivity and selectivity: a double boost for PRM
PRM in the Orbitrap Fusion Lumos
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Sensitivity and selectivity: a double boost for PRM

PRM in the Orbitrap Fusion Lumos
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Sensitivity and selectivity: a double boost for PRM
PRM in the Orbitrap Fusion Lumos

THROUGHPUT
# peptides
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Sensitivity and selectivity: a double boost for PRM
PRM in the Orbitrap Fusion Lumos

Scheduled PRM

THROUGHPUT
# peptides

Peptide 5 ﬁ
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Peptide 2 {u———
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Orbitrap Fusion Lumos Method Editor for PRM

STO-FL-PRM-30min-R_webinarmeth - Thermo Xcalibur Instrument Setup -5 x]
File  Oibitrap Fusion Lumos  Help

D|=a| = x| 2|

Method Editor Global Parameters Scan Parameters

Method Timeline

- Method Duration
=mo ;
EASYnlE )

Experiment 1 Time Range

Orbitrap Fusion
Lumos

Targeted MS" Scan Properties
MS" Level (n)

Multiplex lons

Isolation Mode Quadrupole -

Tolation Window (m/z) [1.4

tMS2 OT HCD

i R

EH

Activation Type HCD

B

HCD Collision Energy (%) ‘30

Stepped Collision Energy [~

Detector Type Orbitrap -

Orbitrap Resolution ‘ |

Mass Range Normal -

Scan Range (m/2) ‘amrgsn

H BH B

RF Lens (%) ‘ Ell

Bl

AGC Target ‘ 3064

Inject Ions for All Available r
Parallelizable Time

Maximum Injection Time

(ms)

Microscans 1

Data Type Centroid! -
Polarity Positive -

Source Fragmentation r




Targeted MS" Scan Properties Show Favorites
Centre e
i Regulacid
Goanamioa ST Level {nj l 2 - ‘ i
Multiplex Ions H
Isolation Mode [ Quadrupole - J
[ Isolation Window (m/z) |1.4 | o
Activation Type l HCD - ‘ ¥
[ HCD Collision Energy (%) I |

30
Stepped Collision Energy [

Detector Type l Orbitrap - ‘ o
Orbitrap Resolution .Eer'ins:i in Table | .-~
Mass Range l Mormal - ‘
Scan Range (m/z) [340-95u | #
RF Lens (35) | 30 |
AGC Target | 5.0e4 *| *
Inject Ic_ms for ﬁ_tll Fovailable I—
Parallelizable Time 2
Ez:;limum Injecticn Time Defined in Table "
Microscans | 1
Data Type l Centroid -
Polarity [ Paositive -

Source Fragmentation |




Import Export "
Compound Formula Adduct | m/z oz t start (min) t stop (min} Orbitrap Resolution [ Maximum Injection Time {ms) ;
r 1 : IPGIIAASAVR light - | 590.8742 . 2 713 - 813 | 60000 - 118 | |

2 IPGIIAASAVR_heawvy 595.8734 | 2 T3 B13 | 60000 118 | |-

3 | FGLTTSR light 391.2138 | 2 28.52 3852 60000 118

4 FGLTTER_heavy 396.2179 | 2 28.52 3852 ‘ 60000 118 |

5 . LAALPMWYEVISK light I 708.9085 | 2 80.26 90.26 | 60000 118 |

6 | LAALPNVYEWTSK heavy 7129156 | 2 80.26 90.26 | 60000 118 |

7 | ASGQAFELILSPR_light 694.8803 | 2 75.58 8558 30000 54

& | ASGQAFELILSPR_heavy 699.8844 | 2 75.58 8558 ‘ 30000 54 |

9 . ESVPEFPLSPPE light l 663.8506 | 2 | 68.26 78.26 | 30000 L2 |

10 | ESVPEFPLSPPE_heavy 667.8577 |2 | 6826 73.26 | 30000 ca |

11 | SHEAEVLK light 456.7429 | 2 | 498 1488 60000 118

12 | SHEAEVLK_ heavy 46075 |2 [ 488 1488 ‘ 60000 118 |

13 . VADYIPQLAK |ight l 559.3162 | 2 56.85 66.25 | 60000 118 |

14 | VADYIPQLAK heavy 563.3233 | 2 56.85 66.85 | 60000 118 |

15 | YAIAVMDLGTEYWHR light 574.2933 | 3 59.83 69.83 ‘ 120000 248 |

16 | YAIAVNDLGTEYWHR heavy 577.6294 | 3 59.83 69.23 ‘ 120000 248 |

17 . VLSPEAVR light l 4357558 |2 | 2621 36.21 | 120000 248 |
VLSPEAVR _heavy 4407599 | 2 | 2621 36.21 | 120000 248 |
VLKPIQLTDPGK_light 436.9344 | 3 4072 | 50.72 60000 118
VLKPIQLTDPGK heavy 439.6058 |3 | 4072 | 50.72 | 60000 118 | =
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More PRM Webinars

Webinar #3 (2013)

PRM Targeted Proteomics Using Full-Scan MS and Skyline
Bruno Domon

Webinar #9 (2015)

Research-grade targeted proteomics assay development: PRM for PTM
studies with Skyline.

Jacob D. Jaffe

Other webinars
https://skyline.ms/wiki/home/software/Skyline/page.view?name=webinars
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Hands-on tutorial
PRM method development and step-by-step analysis of Lumos PRM data
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Hands-on tutorial
PRM method development and step-by-step analysis of Lumos PRM data

31 peptides from 19 proteins related to the cell cycle of mouse fibroblasts

G1 S G2M

Mus musculus fibroblasts

Cell Cycle
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Hands-on tutorial
PRM method development and step-by-step analysis of Lumos PRM data

1. Setting up a Skyline document for PRM acquisition

2. Prepare and export the PRM method

3. PRM data analysis
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Hands-on tutorial

PRM method development and step-by-step analysis of Lumos PRM data

“ EMBO Practical Course on Targeted Proteomics
Barcelona, 11-16 November 2018

fargeted proteomics: " Registration Opens March 2018
Experimental designand N

dataanalysis

12 - 17 November 2017 | Barcelona, Spain

Other courses
https://skyline.ms/project/home/software/Skyline/events/begin.view?




Learn More
e Webinar #18: TBD (coming soon)

» Weeklong Courses 2018 » Workshops and Conferences 2018
» Buck Institute, Novato, CA — April 2-6 » MSACL, Palm Springs — January 20&21
 NEU, Boston — April 30 — May 11 * pre-Lorne, Melbourne — January 29-31
 ETH, Zurich — July 2-6  |IT Bombay, Mumbai — February

U. of Wa., Seattle — July 30 — August 3  US HUPO, Minneapolis — March 10&11

New! Duke, Durham, NC — September 17-24 ASMS, San Diego — June 2&3

CRG, Barcelona — November 12-16 » User Group Meeting at ASMS, San Diego — June 3
Shanghai — October 22-26 « CNPEM, Campinas, Brazil — November 7-9

Listings updated in Join Us section of Skyline homepage:
https://skyline.ms/Skyline.url



https://skyline.ms/Skyline.url

Questions?

« Ask any guestions at the following form:

https://skyline.ms/QA4Skyline.url

» Take the post-webinar survey:

https://Iskyline.ms/survey4webinar.url



https://skyline.ms/QA4Skyline.url
https://skyline.ms/survey4webinar.url

i skyline Tutorial Webinar #17

This ends this Skyline Tutorial Webinar.

Please give us feedback on the webinar at the following
survey:

https://skyline.ms/survey4webinar.url

A recording of today’s meeting will be available shortly at the Skyline
website.

We look forward to seeing you at a future Skyline Tutorial Webinar.


https://skyline.ms/survey4webinar.url
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