ill‘ Skyline Tutorial Webinar #7

1IRT Retention Time Prediction
with Skyline

With
Brendan MacLean (Principal Developer)



Agenda

» Welcome from the Skyline team!
» iRT Retention Time Prediction

» Introduction with Brendan MacLean
Overview of iRT key concepts

» Tutorial with Brendan MacLean
Calibrating and building an iRT library

Using the iRT library for retention time prediction

» Audience Q&A — submit questions to Google Form:


https://skyline.gs.washington.edu/labkey/qa4skyline.url

Prior Knowledge and Consistency

» Based on empirical measurement
» Powerful enough to be used cross-lab / cross experiment

» More powerful run-to-run

» Relative ion abundance

Library: Spectral and chromatogram
Prediction: Zhang, Anal. Chem., 2004

» Retention time
Library: iRT (and AMT)
Prediction: Krokhin, Anal. Chem., 2006 (SSRCalc)



Chromatography-based Quantification

» Hypothesis testing (Verification)

» SRM

» PRM Skyline
» MSI| chromatogram extraction (DDA)

» Data independent acquisition (DIA)

More Selective PRM DIA

Less Selective SRM DDA :

Scheduling & Detection Source Extraction & Detection




Retention Time Alignment by ID in DDA

-

1is Retention Time Alignment = | B |-

Slkyline uses the retention times of peptide identifications in your spectral libraries in order to be able to nomalize the times of your replicates. When
aligning two replicates, Skyline performs a linear regression on the times of the peptides that were found in both replicates. Skyline tries to get a linear
regression with a comelation coefficient {ji.e. "R") greater than .59. Skodine will refine the regression by excluding outliers until the target comelation is

achieved.
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Retention Times for SIVPSGASTGVHEALEMR

mmm precursor [M+1] - 614.6465+++ mmmmm precursor [M+2] - 614.9805+++ mmmm precursor [|V|+3]-615_3144+++|

%III o "

|— precursor - 614.3122+++

37

226¥609Z110L €L S
LELGYLYZLLOL €L S
€L's
8E6€Z1L9ZLL0L 2L S
LGEVLLYCLLOL 2L S
zl's
651251921101 LL™S
900£02¥ZLL0L LL™S
LS
€2808192L10L 0L S
¥291€2¥ZL10L 01" S
1t20229Z110L 6 S
20L1£0GZL10L 6 S
6 S
858¥00/ZL10L° 8" S
8126506211018 S
8's
016€€0.2LL0L" LS
0vEY80GZLL0L LS
LS
221290/2110L°9°S
1662116211019 S
9s
1551012211016 S
LEYZSLG2LI0L G S
L¥Z£02€2LL0L G S
gs
¥120€122L10L ¥ S
6v0181G2ZLL0L ¥ S
v'Ss
1€8¥G1/2110L € S
801502521101 € S
€S
G5ve81/2L10L C S

- 8ZEVEZSZLLOL Z S
- s
- ELLZLZLZLLOLN LS
- G¥62209ZLL0L LS
L s

I —
I —
I —
I
————
———
———
—
—————
e
————
—
———
————
—— [E—" ]
e
—
——
EE——
I
I
—
m I
e
———
——
—
—
1
——— —
———
————
I
—
—
I —
S —
I
————
e
I —
I
————
———
————
[—= )
e
———
I
—
———
——
———
——
I — E——
I —
E——
1
—
—
I
————
e
————
—
————
————
———
—
————
——
—
——
==
I
I
—
——
—
—
[ ]
=
——
——
————
—
—
——
——
——
————
———
————
——
—
.
———
[
— |
—
——
I — |
I —
I
R I ST I L .
1ttt
™ 00u AN <
) ™

awl] uonualay

Replicate

Logical Order



Retention Times for SIVPSGASTGVHEALEMR
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iRT Standard Peptides
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Retention Time Alignment by Standards

35
y =0.3831x + 5.606
30 /
< 25
(]
£
'—
d
[
o
‘e
3
& 20
15 /
10

10 20 30 40 50 60 70
Retention Time B



1IRT Standard Attributes

» 10-20 peptides
» Consistently measurable in sample
» Spanning gradient range of interest

» Biognosys

» Pierce

» Sigma Aldrich
» Heavy reference peptides
<

Analyte peptides — ApoAl



Defining an iRT Scale

» Retention time “independent”

|—EI— Regression o  Peptides |
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Defining an iRT Scale

» Points on a line (score = time * slope + intercept)
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Defining an iRT Scale

» Points on a line (score = time * slope + intercept)
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IRT Library
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Building an iRT Library

—3— Regression Refined —=— Regression Predictor ¢  Peptides Refined
¢  Outliers
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Score

Building an iRT Library
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Building an iRT Library

|—EI— Regression Predictor ¢ Peptides |

40 T slope = 0.15, intercept = 15.09

1 window = 0.5
1 r=0.9999

35 |
30 |
25 1

20

Measured Time

10 L1

Score



Using the iRT Library (Prediction)

—3— Regression Refined —3— Regression Predictor ¢ Peptides Refined
¢ Outliers
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Using the iRT Library to Measure

|—EI— Regression Predictor ¢ Peptides |

80 T slope = 0.39, intercept = 24.85

1 window =2.1
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SSRCalc Predictor Correlation
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Tutorial

» Calibrating, building and using an iRT library



Learn More

» iRT Retention Time Prediction Tutorial

» Webinar #8: TBD
Tuesday, June 16

» Workshop and ASMS

» Skyline User Group Meeting at ASMS
May 31 at Old Post Office, St. Louis, MO

» Workshop in Rio de Janiero,August 3 1-September 2
» Workshop in Puerto Vallarta, November

» Weeklong Course at PRBB, Barcelona,
November [5-20



Questions?

» Ask any questions you have on iRT at the following form:

https://skyline.gs.washington.edu/labkey/qa4skyline.url

» Take the post-webinar survey:

https://skyline.gs.washington.edu/labkey/survey4webinar.url



https://skyline.gs.washington.edu/labkey/qa4skyline.url
https://skyline.gs.washington.edu/labkey/qa4skyline.url
https://skyline.gs.washington.edu/labkey/qa4skyline.url
https://skyline.gs.washington.edu/labkey/survey4webinar.url

ij Skyline Tutorial Webinar #7

This ends this Skyline Tutorial Webinar.

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

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.gs.washington.edu/labkey/survey4webinar.url
https://skyline.gs.washington.edu/labkey/survey4webinar.url

