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Chromatography-based Quantification

» Freely-available, and vendor neutral

» SRM

» MSI chromatogram extraction
» Targeted MS/MS (PRM)

» DIA /| SWATH Skyline

More Selective Targeted-MS/MS DIA
Less Selective SRM MSI



DIA Chromatogram Extraction

» How many chromatograms to make DIA interesting?

» 10,000 peptides? (50,000+ transitions)
» Whole proteome!? (500,000+ transitions)

» Hypothesis driven inquiries?

» “Kind of defeats the purpose of SWATH"?



DIA Fit-for-Purpose

» Discovery Proteomics
Systematic acquisition without missing data
Petpide searching tools less mature than DDA

Chimeric spectra hard to search

» Targeted Proteomics
High level of multiplexing without scheduled acquisition
Ability to test new hypotheses after acquisition
Gain selectivity over MS|
Lose selectivity from SRM and PRM



DIA versus SRM Multiplexing
» SRM

100 transitions unscheduled

20-30 peptides label-free

|0-15 peptides with labeled pairs
» DIA

Unlimited

» Problems with scheduling
Shifts in chromatography can compromise measurement
Add setup time and complexity

More susceptible to human error



Truncated and Missing Peaks
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DIA versus SRM Files and Performance

» SRM
Size: 5 to 20 MB

Import time: seconds to a few minutes

» DIA
Size: 200 MB to 4000 MB (with IMS 2000 to 8000 MB)

Import time: 30 seconds to tens of minutes



DIA versus SRM 50 Runs

» SRM
Size: 0.5 GB

Import time: |0 minutes

» DIA
Size: 100 GB

Import time: 6 hours

» 100x Storage and Performance Impact



Chorus For Mass Spec File Storage

» Google Docs-like interface
In Beta Release

» Lab-centered security model
4 for 12 months

» Raw data file storage
Upload as acquired Usage Statistics
Translated into distributed data structure

Massively parallel cloud data access E 952
» Fast chromatogram extraction 8709
' 26,689
» Fast single spectrum access e
» Scalable v

>1 TB Downloaded
per Month




Using a Distributed Data Structure

Traditional Data file storage

Time series access Spatial access

time—>
time —>

===

X —> X —>

* Fast to get a spectrum
* Slow to get a chromatogram

Chorus Data Storage

| 1 L1 1 | 1
L F AF F A

chunked

Random access to the file
Many processes can be
used to extract many
chromatograms/spectra
using MapReduce



Skyline Direct Access to Chorus

Loak in:

Import Results Files

i!Chnrus Project

Q2 E-

: IER

Chomis Project

My Documents

8

Wy Computer

1L, 111612FoxChaseEp2 1 aw
1l 20130311_DIA_PitD1 raw
1l ©15052005_000.RAW

1hl ©15052005_001.RAW

1hl, =15092005_002_here_we_have_long_name_to_check_elipsizing. RAW
1hl ©15052005_003.RAW
1hl ©15052005_004.RAW
1hl, c15052005_006.RAW

Source name:

Sources aof type:

My Files

|Dnen|

Any spectra format

| Cancel |




Performance Tests Systems

» Desktop
CPU:i7@3.5 GHz (7.8)
RAM: 16 GB (7.8)
Drive: SSD (7.9)

» Laptop
CPU:i7@]1.8 GHz (6.9)
RAM: 8 GB (7.6)
Drive: SSD (8.65)



Performance Tests Networks

} U n ive rs ity Of Was h i ngto n OO LA SPEEDTEST LR R RO
Download: 93.76 Mbls 93 T6we | 9411 | Tn
U P I Oad . 94. I I M b/S GRADE: A+ | |F.¢-.E-TEF!ITI-.¢-.M 8% OF US)

ISP: UNIVERSITY OF WASHINGTOMN srsraw
SERVER: SEATTLE, WA (= 50 mi)

4 Ve rizon OOICLA SPEEDTEST

DOWNLOAD I UPLOAD

Download: 44.37 Mb/s 4437w | 615w | 2ime
Upload: 6. I 5 Mb/ S EEiE;;UBJWIRELESS - (FASTER THAN 78 OF US)

SERVER: SEATTLE, WA (= 50 mi)

» Baltimore Hilton
Download: | |.76 Mb/s
Upload: 6.34 Mb/s



Data Import Performance
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Data Import Performance
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Full Scan Spectrum View

4y Skyline - Hoofnagle_QE_DIA_targeted.sky *

File Edit View Settings Tools Help
DE ke | %@ (90
Targets 1k - X 20130311 _DIA_Pit01 1F - X
=%, splP01222TSHE_HUMAN -
e SR i
#@ vy KYALSGDVCTYRD (64, 74] —— precursor-504 7717+~ —— precursor M+1]-505.2731++ precursor [M+2] - 505.7745++
- @ §y, KCNTDYSDCIHEAIK.T [107, 120} .
=% splPO1225FSHE_HUMAN = 600 L 4146
@ @ 9y, RDLVYKDPARPK.I [53, 63] {missed 1) o) 500 3 . +2.2 ppm
RN K ELVYETVR.V [72, 79] = 3 ;
- @ 9, RGLGPSYCSFGEMKE - [115, 128] fmissed 1 = 400 % 5
=%, splP01229LSHB_HUMAN £ a00 1 |
- @ 9, REPLRPWCHPINAILAVEK.E 22, 35) 2 s00 1 |
@ @ ), RVLQAVLPPLPQWCTYR.D [63, 73] .E T |
- @ ¥, RGVDPVVSFPVALSCR.C [34, 108] £ 100 £ |
- @ €, KDHPLTCDHPQLSGLLFL-[124, 140] T ; i + . = . - +
LA
=% spl0T24250M2_HUMAN 41.0 41.2 41.4 416 418 42.0 422 42.4
i @@ Py KYSFLONPQTSLCFSESIPTPSNR.V [67. 8] _ ) )
P M@ rwnemiivsmem s rdng 4nm Retention Time
1| m | 3
Full Scan o x
Scan type: MS1 - 26477 a B
20130311_DIA_Pit01.raw (41.60)
150 +
E [ precursor++ precursor++ precursor++
< A [M+1) [M-+2]
= 100 +
E L
£ 50 f
£
T o0 : - : : " : s
5045 505.0 5055 506.0
MiZ
Ready 2/6 prot 4,/28 pep 5/30 prec 34/256 tran .




Exploring MS1 Scans

#y Skyline - Hoofnagle_QE_DIA_targeted.sky *

File  Edit

0E J ke

View  Settings

XEa@ |90

Tools  Help

Targets 1F » X
=% spIPO1222TSHE_HUMAN
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m
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Exploring MS/MS Scans

-
4y Skyline - Hoofnagle_QE_DIA_targeted.sky *

File Edit View Settings Tools Help
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Exploring Ion Mobility MS/MS Scans

&y Skyline - Erin 19pep Mix-2-all.sky ESEE ™

File Edit View Settings Tools Help
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Exploring Ion Mobility MS/MS Scans

19pep_1700V_CE7_pos_5May14_Legolas.d (19.92)
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Imagine

Files automatically posted to Chorus

Fast chromatogram extraction to Skyline
Sharable Skyline documents

Reprocess data on a laptop without download
Spectrum access from anywhere

More processing and viewing options on Chorus

v Vv Vv V9V Vv V9V V9

Processed Skyline documents on Panorama

» Integrated systems: Chorus, Skyline and Panorama
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