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What's New In Proteomics Software For 20117

» Thermo Scientific Proteomics Software Portal
 Proteome Discoverer 1.3

» Percolator, PhosphoRS, Annotation

* ProteinCenter
* Released early 2011

 SIEVE 1.3 SP2

* ROC analysis, improved statistics, support for new instruments
* Pinpoint 1.2

» Improved HR/AM support, support for new instruments
e SImGlycan

» Glycomics software

e Protein Deconvolution 1.0
» ReSpect™ and Xtract for intact protein mass determination
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Thermo Scientific Proteomics Portal

_ e Downloads
e http://portal.thermo-brims.com .
Help Resources
& > | @ e ponslthemno-brims.com indes phy P | Feedtack ° Forums
|| Smar Bookmaks | Paces || Comtomioe 4 TUC Gur<-» ng 3 Weer [ LEO Gor <> g 8 Code Preect 25 MSDH (5] AW W/ Wikpeiade W Wikipedi »nuuu-uwf ° FAQS
e e News

MEDN ] AMG W Wikipediade W Wikipedia  » [EJ Beckearks

|ﬁ Thererss Pretsosmics Poral

|‘FMM:MW Homepage

& @ =41 theme-bims.com

S Webster i LEO Ger <> Eng [ Code Preject

S SmartBockmarks | Places | Custoenize d TUC Ger <o» Eng

You ane ot

e

Thermo Proteomics Portal
|-um|u:

) £ M Feedtack +

|
m W Thermo Scientific Proteeme| t [ e pondl Siarwo el iy B e —
Software 5| C P emie | SmantBookmarks | Places | Custoenize d TUC Ger <-» Eng = Wekster s LEO Ger <2 Eng Ml Code Preject # MSDN [T] AMG W Wikipediade W' Wikipedia o [ Bockenaris |

is @ comprehe Diszussh
analysis platiorm 8o Qua

Ifentity pETte
quanitatve  profeomics Nome ¥ e Beacenernr
proating  combdent o Your ane histe e Protenme Bescen
protein iderication and char 3

Tdentity Proteome Discoversr Homepage

Interprat |

Target ey
‘L/ Profecmd [RSCoverer Support
Downloads Login with Facebook
2 | Main Installer User documentation m
Proteome Discoverer offers: Lag aut

« Desp dats mining by combining muiiple search engines and information from Proteoma Di rer 1.3 Damo (x64)

® Unize Bovanced ioods for dtabase 3earch results valigsson and statisneally fige b PrOBOME DISCOVOTer 1.3 DNt (<06) Fad 8 50 T

» Percolator 1of mammizing he noer of rue positve Pepdde Spect

3wtk a5 wll 35 e Nesisty 1o ceate ou Yorsitn = BRIMS
ke

Added o

PEOIBIN Sxpreasian changes from Large-scaln proticms
58 propie le BRIMS

1 AIGONMANS fof peak.picking And pOPBGS QUANNEIBHN 16
Descripson/Changes Irom kst version n “ ?

sualy

hitps o 5

g EhosphoRS

Proteome Discove.

logical ¢
{tabips, scater and pio ch|

f5ma tion with L2 61 d6fingd wordow

demo peri

* Comment
this i 2 beat

MR oY « Comment
teatan

ThermoFisher
SCIENTIFIC



ProteinCenter™

* Web server for biological interpretation of proteomics data

* Key features pord el
I PinPoir
» Dataset comparison inPoint

Overrepresentation analysis (GO terms, f <x

Pfam, keywords, pathways, etc.)
Biological ~gr Convert data sets to

Heat maps and profiling of quantitative  experiment o meaningful biology
ProteinCenter

proteomics data
KEGG pathway analysis %} J

Comparison to previously published results

Identify, quantify and characterize
Proteome Discoverer, ProSightPC, Sieve

More information at;
http://www.proxeon.com/productrange/data interpretation/introduction/in
dex.html or the Thermo Scientific proteomics web portal
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ProteinCenter™

 Protein-centric data warehouse specifically designed for interpretation
of proteomics data

« >16 million protein sequences from the major public protein databases
distilled from 130 million accession codes from past and present

versions
* The consolidated database is updated bi-weekly

g’Ensembl

UniProt

B coryBase 0

coaon Pt

the Gene Ontology  “Pfam

N B
consolidate ﬁ

id o
ProteinCenter™

~_

—.

Entrez Gene =— =
/
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Compare data sets

Independent of input format, searched protein
database, and database version

See in which data set each protein has been
observed. Determine true overlaps.

I} Plasma Proteome
CSF Proteome
Tear Fluid Proteome

Acc. Key Mo O Description Data set Cluster Gene AA AS Fr Tax Molecular Functions Cellular Components Biological Processes TM SP Pep
4502105 z annesin TV = in ANXAS 321 C Hs ini ]| [ []] | | 0 Zl
32139332 3 peroxiredoxin 2 isoform a = 1hN - PRDX2 198 % cHs I | | n i i 1 4
67461552 3 Erlin-1 = (I - ERLIN1 L N ] | 111 101 | | o ¥ oz
42656431 2 /N similar to FKSG30 = N1 LOC383036 534 Hs [ ] | 0 2
20357529 3 guanine nucleotide-binding pro... = 1IN GMNBZ 340 s | ] 11 | | | 0 5|
4507677 3 heat shock protein S0kDa bets, ... = 1N HSPI0B1 803 = (B I R ] | | i s
67082147 z farnesyl-diphosphate farmesylt. .. = 1IN FDFT1 417 -l B 100 11 4 Zl
IPI00412577. 1 3 /N 34kDa protein = 1M - ANXAZ 32 % Hs ini 1 Bl | 11 1 5|
33188452 3 [\ peroxiredoxin 2 isoform b = (100 - PRDXZ 197 % ws Il | ] | ]| i 0 6|
ENSPOO000237530 3 = 110 - RPNZ 676 W G | | 101 | 5 g
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ProteinCenter example — Phosphopeptide profiling

« Taken from the poster “Bioinformatics analysis of quantitative
proteomics datasets using soft clustering algorithms”

« EGF stimulation of HelLa cells, profiling performed in ProteinCenter

#1) 374 members - sum=367.49

EMSTEOSNFTETPSF, 1,50 L%
FL SOSOEOVIR Len
LADLSSGVEEIR. 100 b
HETOLMLOSONTPL,. 100 | s
MEEPSEEETIEPIPIE 1,00
FLEEDLAH TP TAFE 1,440 L)
THIAMSGISEGADPN, . 100 | e
5 DO CAFE TOEK Tl
FPVIVSIFIHEOS0D, . 1.00° 156
— Fil SHELEWF I 0
TFGQRWELE  Loo 'F
VPRPSECOEDCLFASE. 100 100
FITGHESPEVLA ]
FEDAVTTETOLPE]E, . 1.00. <43%
—FGEMFOSPTGLGD | 0 i
RS ESEELSK ;
AL LESHFEW 0 4%
CAASEHSSOTOGELS. Uit
SPOLELEPRPASPE ]
BASADSTTECTPAIL. . 1.00 =122
PCPTOTLIPHEEMN. . 1000 | oy
[353 sore]
L=

6 1 5 1"0 2%0 min
 Cluster 1: phosphopeptides that increase in abundance over time

Over-represented KEGG pathways

» Over-representation analysis shows s ot st g . Refrence e s 400 7
 MAPK, ErbB pathways overexpressed

Description Occurrence Count Ref. Count

signaling pathway (hea :l [ a
ErbBlsigljaIinll:l Dahx\u:fa?sas)a ] ; D1
» Phosphorylation over-represented e
— 0
1 4 0
I 4 0
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Proteome Discoverer + ProteinCenter + Pinpoint for kinase activity
profiling

Peterman, et al

@g<><§>® Doy . L ASMS poster
LVS;MNMiXtum CDO@ @ .,GDCE <>_<3\ .\€> (% Western Blot MP666
= ©©<> {)) — Inhibitor —> 6(% ® — .ﬁ) ~ Analysis
:j @{}@O@G Probe \‘ Capture - —
\ Ny + Inhibitor  — ({’)OO@ — G AL .
O @ Q9 C% Inhibitor Inhibitor
DE Q@ *e®
& Targeted OQC‘) Digest | Capture
® :Enn;\.;r;::r Mass Spec Analysis
e Probe e - Inhibitor 1000 +Inhibitor
z x j = :z 1
é 400 é 400 |
L i ’
Time Time

PROTEOME DISCOVERER 1.2

Unbiased database matching
Proteome Discoverer

800 proteins, requires Biological Organization
o Protein Center

extensive manual curation

Targeted Protein Quantitation ,150 proteins, all

Pinpoint 1.2 kinases
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SIEVE

» Label-free quantification software for high resolution accurate
mass (HR/AM) proteomics and small molecule data

 Current Version: SIEVE 1.3 SP2
« Key features

» Several types of analyses, including A vs. B, time course, receiver
operating characteristics (ROC) curves, non-differential single class
analysis

« Powerful chromatographic alignment algorithm

« Powerful statistical analysis, including principal components
analysis (PCA) and K-means clustering

e Improved integration with Proteome Discoverer
e Results can be exported to ProteinCenter and Pinpoint
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SIEVE Processing Workflow

\ e Chromographic alignment
Al gn » Scalable Adaptive Tiled Algorithm

\ » Global intensity-based features
' » Reconstructed chromatograms

« Significance statistics and annotation filters

* Proteome Discoverer for protein/peptides
 ChemSpider for small molecules
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nromatographic Alignment

i/ SEVE: X\WORKSPACE\michael.athanas\MingMing2010\PREC_vs_NPREO_100725 sdb -8B X

File Options Tools Help
— T T

Base Peak Alignments

1.5E7 -

Intensity

Retention Time {min 7 §
i | 43 SIEVE: X\\WORKSPACE\michael.athanas\MingMing201MPREC_vs_NPREO_100725.5db I
File Options Tools Help
Pmcess/ Himl]/ Analysis 1
Basepssks | Time Comections  Comelation Matrix Tiles Maamum points exceed in basepeaks plot Base Alignments
I =
Alignment Details
Filename Score
110 1al PREO P01 003 C1.RAW .748 .
138 1c5 PREO P09 041 C3.RAW .B11 E
143 1c10 PRED P10 086 C11.RAW 797 8
144 1cil PREQ P11 095 C11.RAW .749 =
140 1d4 PREQ P12 033 C4.RAW 786
154 1d9 PREO P13 078 C12.RAW 734
180 1e3 PREQ P14 025 C5.RAW -804
166 1e9 PREO P15 079 C13.RAW s
178 1f9 PREQ P19 080 C14.RAW .806 Retention Time (min)
179 1f10 PREC P20 089 C14.RAW .798 . | &
185 1g4 PREOQ P22 000 C7.RAW 794 =
189 108 PREOQ P23 000 C15.RAW 793
193 1912 PREO P24 000 C15.RAW 803 = Aign  Unalign

Basepeaks Time Comrections Corelation Matrix Tiles Maximum points exceed in basepeaks plot

e — =
Alignment Details
Filename Score |
110 1al PREQ P01 003 CLRAW \748
138 1c5 PREC P09 041 C3.RAW 811
143 1c10 PREO P10 086 C1L.RAW .757
144 1c11 PREO P11 095 C11RAW 749
149 1d4 PREQ P12 033 C4.RAW .786
154 1d9 PREO P13 078 C12.RAW 734
160 1e3 PREQ P14 025 C5.RAW .804
166 189 PREO P15 079 CI3.RAW 771
178 1f9 PREO P19 080 C14.RAW .806
179 1f10_PREO P20 089 C14.RAW .798
185 104 PREQ P22 000 C7.RAW 794
189 198 PREO P23 000 C15.RAW .793
193 1q12 PREQ P24 000 C15.RAW .803

ThermoFisher
SCIENTIFIC



Viewing frames in SIEVE

Lf SIEVE: CATEMPWORKSPACE\abri2f.sdb

Peak shape
based upon
full scans.

Triangles
represent
MS?2 scans.

- =X
File Options Tools Help
7 {-.\_J_.I-Iume r-.\_d_. Process r-.\_d_.ﬂ.lignment /v:_d_.hﬂysi:
4.0ES
3.0ES
Fiy
< 2.0E5 —
E
1.0ES
. /_/"fj/ e
8 28.5 25 29.5 30 30.5 31
Retention Time (min)
Reconstructed lon Chromatogram Integrated Intensties 1 RIC Details l M52 Details 1 Trend Intensities 1 Trend Ratios
D MZ Time PWalue & MS2Com M52 Ratio TICNom Ratio =
/j 468.24335 4 1
48 511.26837 40.958 0.697 4 0.750 0.894 2
Frames Report |30 76T 40108 40.999 1.042E-002 0.000 0 0.800 0.954 2
m 58733118 46.042 1.181E-002 0.000 0 0726 0.823 2
222 76750051 40.958 1.232E-002 0.000 0 0783 0934 2
167 480.26080 35814 1.254E-002 0.982 4 0503 0554 1
: 70 £1E 24084 AE 118 1 ARAEANT nnnn n n7en n et 27
Protein Report < m ,
é Volcano | Frames Table | Gel View Scatter Plots CVs
Frame 115 |% Frames Table Filter
MZ: 46824335 Il-"J
RT: 29.727
Ms2: 4 Ready -
Ratio: 0.50 | 5 s O Fames wih M52 @) Lage Ratios © Time ./ MZ Window Add To Search Trend
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SIEVE Protein Report

Proteins—>Peptides—>

. . Lf4 SIEVE: X:\WORKSPACE\michael.athanas\ed-demo.=db -2 X
[ WhICh protelns File Options Tools Help
. Home T/ Process T/ Alignment / Analysis ]
and peptides are
H = 3.0E5{
found in my
o
d -ff . I E 1.0ES4
I e re ntla DIDEE]:.E T _272" T 22.2 22.4 o _25.5 T 2-3;.4
. ? Retention Time {min)
experiment” sl ! i
Ri i lon Ct Integrated Intensities l RIC Details l M52 Details l Trend Intensities l Trend Ratios
T—— -
- ;I Proteinl D Description Peptides =| Frames Hits Ratio_AvsB | StdDev_AvsB | =
L] At Wh at ratl OS? A ﬁ + | GB2://20149594 MP_031381.2] heat shock 90kDa protein 1, beta [Homo sapiens] 35 BEi 656 2680 0.12%
;I + | GB2://63023337 MP_001017363.1] heat shock protein 30kDa alpha (cytosolic), class 32 B2 620 2732 0127
Frame Repaort
e ;I Peptide Frames Hits Ratio_AvsB StdDev_AvsB PVi
[ H y | R + | KADLINNLGTIAKS 1 24 2680 1.0855
OW m an & j + K.EQVANSAFVER.L 1 25 3378 0.446
: : M C b+ |K.EDQTEYLEER.R 1 24 3180 1572
dlstl nCt pe ptldeS? Protein Repﬂl’l + | K.EGLELPEDEEEK.K 1 14 2412 0.412
+ | K.EGLELPEDEEEKKK.Q 2 pal 3670 0.763
+ | K.EGLELPEDEEEKKKQEEK K 2 12 3479 1.483
+ | KLEEKYIDQEELNK.T 1 15 4614 1725
: + | KLEELHINLIPNKQDR.T 2 18 3364 1.016
b Wh at IS the + | K.FENLCKIMK.D 1 3 1239 0.315
I + | KLFYEQFSKN 1 13 3433 1.063
b b I t th t + | KHFSVEGQLEFR A R & 3053 1254
pro a I I y a ( + | KHIYYITGETK.D - 1 22 3136 | 0.538 _DILI
th e p rotein Is Protein View | Ratio:GB2://40354192  FrameView  IDRejects  NoMS2  SEQUEST Citeia  Export
E o
d |ffe re ntlal |y Frame 1218 7 Frames Table Filter
MZ: 555.255;-15" o I Clear
d? RT: 22 ?‘L 2 2 S
expresse . Rl -8 Sample fiters: € Fames wih MSZs € Lawe Rstios O Time / MZ Window fddTo ooty i
ThermoFisher
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SIEVE community portal

http://sieve.vastsci.com

Demo software available for instant
download 30 day free trial license,
after license expires software
becomes a viewer.

Publication page with direct links to
application notes, poster,
presentation and peer reviewed
publications.

Direct links in software to portal for
topic specific help, which allows for
continuous updating

Over 30 record video tutorials to

guide the user through the software.

Dawnioad
SIEVE Community Portal

\\\\\\
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SIEVE 2.0—Revolutionary Breakthrough for Metabolomics

SIEVE 2.0 accelerates mining of Metabolomics datasets with optimized component
detection and dramatically decreased false positives.

Features SIEVE 1.3 SIEVE 2.0
Component Elucidation Framlng oy Chromatogra_phlc
Intensity peak detection
Alignment Aligns TIC Aligns Components
Background correction v
to reduce false positives
Grouping of adducts, v
dimers, isotopes
Look for missing peaks v
Statistical tools v v
Graphical displays v v
Database sear_ches v v
(local & on-line)
15 ThermoFisher
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Pinpoint

« Software for SRM and HR/AM targeted quantitative proteomics

« Key features

» Targeted relative and absolute peptide quantification

« Support for all Thermo MS platforms (TSQ, Orbitrap, ion trap)

* Q Exactive, OT Elite support in Pinpoint 1.2

» Accepts input data directly from Proteome Discoverer and SIEVE

« Retention time prediction trained by peptide retention time standards
kit

« Streamlined processing from method development to data
processing

» Peptide mapping tool for analysis of recombinant proteins and
biopharmaceuticals

16 ThermoFisher
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Automated Data Processing in Pinpoint —
Verification Tools

I Pinpoint Workspace €:\X  EN English (United States)  +" Micophone ™ Pause B9Tools . Handwriting 4 DrawingPad B T

File Edit Wiew Protein/Peptide Management Batch Mode Data Analyis Management Options Help

E =N = WEEN| J
Main Workbook | Raw File Management  Detailed Data Analysis | Absolute Quantfication/Calbration |
Protein/Peptide/PrecursorsProduct Score Retention Time {in MNomalised file Bonferrani MNormalised file Borfemoni Mormalised file Bonferrani CV% (Al files) = | [[#] Score
- [¥] Retertion Time
YLLOS0C ] 1 556e+6 1.383e+6 1.368e+5 6 L] Use Transtion?
YLROZ7C - 4.752e+5 4.456e+5 4.816e+5 3 [ Intemal Standard
- - Keep in next teration
YLROZBC ] 1.278e+5 1.192e+5 1.047e+5 8 Nomnalised file Sgnel
YLRO29C > | 9.263e+4 1.035%e+5 8.88de+d 7 [] Totalfile Signal
: [] Pseudo MSMS
= YLRO43C ] 5.847e+5 5.098e+5 4.570e+5 7 ] Sumalzo-Noise
= o - [] lon Ratio
761.8461 ) 2.030e+5 161223 1.870e+5 7.1682-3 1.819e+5 7.1682-3 5 0 E:;.ﬁ';:ﬂ;gm
TASEFDSAIAGDK - 205 3812e+5 3.228e+5 1151a25 a 2 Foo ]
YLRO44C @ 1 835045 2342e45 . uct with Lib Spectr
Lrosac @ 2065016 2265016 Correlation p-value between
YLROGOW - 5245244 4764024
= 5132015 e SRM spectra and MS/MS
YLR109W - 1.235e+7 1.192e+7 .
YLR153C o) 4318245 4.753e+5 I | b r ry p tr
: ary spectra . .
Pl B QL ) b, @ [= B b (@[l . 2 o . @[=] | FEETE =T S|
2.44e5 100 100
2.2325 oo Pllreroedik_o1.raw 761.8461->868.4154(1.567e+4)
2.03es -rnergedlk_ElQ.RAw 20 761.8461->1031.483(6.073+3)
30
P llerocdik_os.raw a0
70 ;
1.62e5 f— fo fo . — =
= = 70
42e5{— - - - £ 0 T
= o
E 2
.22e51— F - —— o S0 S 0
= ba
N el=t - — — — ] 5 40 = / 8
o2 T 50— T v T
8.12e4 f—— — i — aa <
6.00e4— ] - - - /
20 40 i i
4.06e4 —o — — E— /\
10 I \
z.03eaf—] - - S =0
0=0 0 . "R 50
5 5 ) 2 = =2 3 3 @3 3 3 7
Z 3 F : : : : : : : :
= = = & P ) & & P % B 10
- O - - . /
= s 2 =2 2 < s & I~ = = / ~
] = o .
= = = %
= = = SRM Spectra co pared Wlth 29,65 24.71 24.77 24.83 24.88 24.94 25  35.06 25.12 25.18 25.2
Total Signal {normalised) - Pseud:

MS/MS library spectra = Chromatogram of the primary and

secondary transitions. Area
17 calculated based on primary



SimGlycan® Software for Glycomics

« Automated software package for glycomics analysis — the most
comprehensive software package available for glycan structural
elucidation

* Key Features

« Structural analysis/identification of glycans
* Characterization of N-linked glycans from antibodies
» Structural characterization of MS" data (Unique to ion traps)
» Largest commercially-available glycan database (over 9500 structures)
» Automatically process up to 1500 input spectra

il A The
Muhcal 3ainr-

* Available through Premier BioSoft A

PREMIER Biosoft

Intearnational

18 ThermoFisher
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How SimGlycan™ Works

« Database search approach

Composition Score

YN :}...: Rank 1
V+ :}':
u».}u
v Rank 2
—1> _ae Glycan
v Ranking :}-H
— oo
N A - !
\(_/,/ / Rank 3
I
[ te ® |H e ses/ .'D-.-.

MS/MS Spectrum

Methods Mol Biol. 2010,600,269-81

« MS/MS data are searched against SimGlycan’s own database of theoretical
fragmentation of over 9650 glycans

 Each proposed structure is assigned a score to reflect how closely it matches with the
experimental data based on composition and branching

« Other relevant biological information for the proposed glycan structures such as the
glycan class, reaction, pathway, and enzyme are also made available via interactive links

19 ThermoFisher
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Protein Deconvolution 1.0

* Workflow software for intact protein mass determination
» User interface “borrowed” from small molecule software package
* Includes 2 deconvolution algorithms:
* ReSpect™ for isotopically unresolved proteins (e.g. 1gG)
 Xtract for isotopically resolved proteins

 As of today, the software is feature complete and
undergoing testing

» Target release date: Late October, early November

20 ThermoFisher
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ReSpect™ Deconvolution of Q Exactive IgG Data

-7 ppm
GOF+G1F
- -0.7ppm -8.5 ppm
n GOF+GOF

GOF+G2F (or 2G1F)

148378 54

14605594

" -10.9 ppm
R 5.0 ppm G1F+G2F
1 GO+GOF 1435490.64 i
i +
2XMan5  GO+GO,cus Bl GarrGaF
10 1430054.94 ! Z
N\ = A ‘ e 1434050
146507 44 148080 147504 35 14774 26 147P0R 87 I 19877 14aGed
N A I 145'&7\' 148900
G1lF+G2F+SA
ppm mass measurement errors
RAW file Q Exactive GO0+GOF GOF+GOF |GOF+GlF |GOF+G2F |G1F+G2F
1 1 -10.5 0.7 -10.5 -13.8 -18.0
2 1 -3.2 -4.3 -6.9 3.2IN/A
3 1 -11.6 -1.1 -8.8 -11.2 -12.0
4 1 5.1 -5.0 -2.6 5.1 5.6
5 2 -14.3 3.0 -6.9 -5.4 -5.9
6 2 -8.6 -2.2 -12.2 -12.5 -12.9
7 2 -14.3 -6.6 -12.3 -14.8 -10.1

-6.9 +/- 6.4 ppm mass tolerance for above measurements
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Protein Deconvolution 1.0

A1 Protein Deconvolution (Wersion 1.0.37)

H.‘?,,'}",'Eﬂd“ Protein Deconvolution 1g6 Qexactive

|:| Parameters |:| Chromatogram |:| Process and Review |:| Reporting

[E= EoR ==

Manual ReSpect™| Isetopically Unresolved }  Help 'ﬂ'

o Select an experiment type to create a new experiment or continue an existing experiment.

Experiment Types Load Raw Data File

) Raw Data Directory CaXcaliburidata E]
Manual Xtract ( Isotopically Resolved )

Select Raw Data Files

3 ChXcalibur'datatlgG_source_cid-ghb.raw
. Manual ReSpect™( Isotopically Unresolved ) ) CAXealibur data\lgG‘murce‘ci d.r:w

ChXcalibur\data\Mycglekin_30pmel_michrom_grotein_microtrap_11lmi
ChXcalibur\data\Myoglobin_30pmael_michrom_protein_microtrap_l1mi

Load Previous Results

Methods

Experiment Name Description
DefaulthMethodReSpect Default methad for ReSpect.
IgG_Elite

IgG_QExactive

22
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Protein Deconvolution Method Parameters

AL Protein Decorwolution (Mersion 1.0.3?)

| Protein Deconvolution 196.q Exactive

SCIENTIFIC

|:] Method Selection |:] Chromatogram |:] Process and Review |:] Reporting

==

Manual ReSpect™( Isotopically Unresolved ) Help -3

o Parameter Configuration

Save Method  Save Method As  Reset Method

¥ Main Parameters [ ReSpect™ )}

Charge Carrying Species

Mass

Negative Charge [} m/z Range Min 2000 Max  4poo
Charge Carrier 3 H+ (1.0073) Output Mass Range Min 140000 Max 160000
2H+ (2.014)
) Ma+ (22.9898) Mass Talerance 0.05 Da
Target Mass 150000 Da
Charge State Range 10 % o 100 %
¥ Advanced Parameters ( ReSpect ™)
Peak Filter Parameters Deconvolution Parameters
Minimum Peak Significance 1 Standard Deviations Number of Iteraticns 3
Noise Rejection ) Mo Noise Rejection Noise Compensaticn
50% Confidence
() 68% Confidence Minimum #, Adjacent Charges 10 o 10 %
@ 95% Confidence
0 99% Confidence Peak Model Parameters
Use Relative Intensities Mumber of Peak Models 1
Baseline Correction Resolution @ 400 12372
Peak Width .
e 0 Left/Right Peak Shape Left 2 Right 2
Feature Width 0
Degree of Fit Q
Sl — — —

I AEEIE

. Apply |

23
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Protein Deconvolution — Chromatogram Tab

AL Protein Decorwvolution (Mersion L.0.38)

| Protein Deconvolution 196.q Exactive

Parameters

SCIENTIFIC

Method Selection Process and Review Reporting

BN R B
Help

Manual ReSpect™( Isotopically Unresobved )

Save Method  Save Method As  Reset Method

¥ Chromatogram Parameters

Use Restricted Time  [[] Types ch

Time Limits 000 to 623 = Chromatogram my/z Range 9900137 = to 4041.2018 =

| Apply |

lgG_source_cid ProteinDeconvelution NL: 3.10E9

IgG_source_cid #1098-1306 RT3 32-3 58 AV:209
F:FTMS + p ESI Full ms [1000.00-4000.00]

100 4
] 2711.9761

“ Averaged ectrum o
g 1 g Sp u 2618.5383
-
£ ] 2574.1155
% 407 2449608
[i=

1 1998 5300 21697442

16504855 18427270 1998 5
1106.7032 1383.1410 1508.7424 555 - T
L )] J— o

S A
= 100 . 5# 1405
2 RE3.57 | Rr3gz RE407 BDOA0 RT 494 RT:534 RT 563 RT-6.16
E g; §1883 RT:3.09 RT: 3.3 S 1301 | s#: 1487 S#: 1696 S#: 2384 S# 2704  S# 2037 S# 3354
50 S# 060 g# 1000
2 RT 427 \RT445 RT.478 | RT5.14
= RT-0.17 RT: 0.35 s S# 1855 -2
3 = s# 166 |RT.0.60 RT 005 RT-1.17 RT.1.37 RT:1.20 RT:2.21 RT 243 RT-3.03
S 338 S 420 467 S#.509 155 S# 600 107 S# 687 S#733 268 _\ SHID | 315
LA (0 B I B B I L I B B L B L B I A O B L B BN B IO B |
02 04 06 08 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 60 62
RT(min)

27612698 5355 4307

3231.1633

33746321
35354383
. 37078043

38852673
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Protein Deconvolution - ReSpect™ Deconvolution

AL Protein Decorwolution (Mersion

SCIENTIFIC

[ | Method Selection ||

1.0.3%)

L la

o Data Processing

| Protein Deconvolution 196.q Exactive

Manual ReSpect™( Isotopically Unresobved )

BN R B
Help

Save Result As  Reset Method

-
¥ Source Spectrum
9

2565.4490
100 ods bala 2452,2407
0 1276 6912 15515254  1766.2457 10226882 1T bdahiahe | 2330 23820273| 353514579 | 3707 2636
1106.6904 | 13831358 1508.?2?8| 1650.4352 | 1342.7790 | 2025 37857866  3981.3697
. ; . ; ; ; ' et Renth b b ot
1000 1200 1400 1600 1300 2000 2200 2400 2600 2300 2000 3200 3400 3600 3300 4000
miz
¥ Deconvoluted Spectrum
=
100 151814.350 151975.633 -
20 ML B.50ES
151654.422 162135031
@ 60
2
m
2 4D 152301.734
3 151496.297 ' 152431472
“ o0 - 152557859
152009.96| 52346.531
0= T T T T T T T T T T T T -\;‘I‘\ T T T : T f'h' T T T T T T T T
151200 151300 151400 151500 151600 151700 151500 151800 152000 152100 152200 152300 152400 152500 152600 152700 152500 152900
mass
. T |
Average Mass Surn Intensity Number of Charge States Mass Std Dev PPM 5td Dev Delta Mass
i 151814.359 650,163,505.75 34 1.98 13.06 0.00
@ 151976.688 620,266,233.38 36 218 1437 162.33
@ 152138.031 444,375 805.00 34 3.22 2115 32367
@ 151654422 412, 616,060.50 33 1.85 1219 -159.94
& 152301.734 200,146,543.38 21 428 28.07 487.38
&3] 152431172 176,185474.38 26 5.17 3394 616.81
Sl | — = —] — T — |
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Protein Deconvolution - Report

SCIENTIFIC
[ | Method Selection | | Parameters | | @ = [ ] Process and Review
BB S e ieemw G

| Protein Deconvolution 196.q Exactive

ProteinDeconvolution Report :|

Created: 9/22/2011 9:54:51 AM

Sample Information

File Name C:\XCALIBUR\Intact\IgG_source_cid.raw
Instrument Method = C:\Xcalibur\Intact\mab_S5_1.meth
Vial  CStk1-01:23
Injection volume (pL) 40
Sample Weight 0
Sample volume (L) 0
ISTD Amount 0

Dil Factor 1

Chromatogram Parameters

Use Restricted Time ~ False
Time Range 0.004648833 - 6.2300942
Type | TIC

Chromatogram m/z Range = 990.013713569749 - 4041.20183719198

Source Chromatogram

laG source cid ProteinDeconvolution ML: 3.10E9
— = —
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ProSightPC 2.0

« Software for top-down protein identification and characterization
* Created by Neil Kelleher’'s group at Northwestern University

 Key Features
» Top-down and bottom-up protein identification
Iterative sequence matching using Sequence Gazer™
Xtract/ THRASH for data reduction
UniProt flatfile database support
Multiplexed spectral ID
Error tolerant identification of modifications, truncations, etc

* ProSightPC 2.0 SP1 out soon

* ProSightPC 2.1 in development (faster and more confident searches)
» Planning a ProSightPC node for Proteome Discoverer
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Conclusions

* Thermo offers the most comprehensive and powerful suite of
software applications in proteomics.

* The software applications work synergistically to extract
Information from our complex datasets.

* We can work collaboratively with 37 parties and scientists to
make new algorithms and software available.

* In 2011, we will have released or launched Proteome Discoverer
1.3, SIEVE 1.3 (+ 2 service packs), SIEVE 2.0, Pinpoint 1.1,
Pinpoint 1.2, ProteinCenter, ProSightPC 2.0 SP1, SimGlycan,
and Protein Deconvolution 1.0. (8 major software releases, 3
service packs!)

* Thermo Scientific is dedicated to provide the best possible
proteomics software to our customers.
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ProteinCard highlights

Known modifications, protein domains

nuclear pore complex protein Nup153 Hiomo FapiEns 6{6p22.3

|ldentified peptides
2 PEP

Links to external resources

~

HFRL
NUP153, n153, HMUR1S3, nucleoporin 153kDa MIM
HP&
" L. _ L Entrez Gene
m24430146 IPIONZ292059.2 P49790 EMSPOOOQ0262077 [ = 79(51) Coverage: 52.00% Sequence JEEEEE EIET e el Maz 158 Similarity: |98 o ELINK
UniR.ef100
) - ] ] ) ’ ] UniR.ef20
m 54 feature(s), S=Signal peptide, T=TransMembrane domain, Two letters=PFam domains (Click ko view details), P=Phosha, M=0thet mod, G=Glyco UniRefS0
Signal ¥ i ¥ i ¥ ¥ FDE
PubMed
v ubiMed
™ I B B | A I | W _ W SPs
Pfam I + t + + T t )I + T + + + Bt
Modifications UcsC
MCET map
Glyco 500 Homologene
GEQ profiles
LIniG:
Gene & Protein Summary Inntl.ﬂ.:tljﬁ..all

Gene Summary
Nuclear pore complexes are extremely elaborate structures that mediate the regulated movement of mac...

Protein Summary

Keywords : Acetylation, 3D-structure, Mucleus, Metal-binding, Zinc-finger, mRMNA transport, Transport,
Muclear pore complex, Direct protein sequencing, Protein transport, Translocation, Polymarphism,
Phosphopratein, DMNA-binding, Repeat, Porin, Complete proteome, Zinc,

Functions : - Possible DNA-binding subunit of the nuclear pore complesx (MPC). The repeat-containing domain
may be ...

GO annotations

DNA binding (1} Golgi {1} cell death {1}
catalytic activity {1 cell surface {1} cell differentiation {1}
metal ion binding {1} cytoplasm {1} cell motility {1}

nucleotide binding {1}

protein binding {1}

receptor activity {1}

signal transducer activity {1}

transcription requlator activity {1
transporter activity (1)

endoplasmic reticulum {1}
extracellular {1}
membrane (1)

nucleus {1)

organelle lumen (1)

cell organization and biogenesis {1}
cell proliferation {1}

metabolic process (1)

requlation of biological process {1}
response bo stimulus {1}

transport {1)
—

Interactions & Pathways

11 Interactions

Diseases

Many sequence yvariants affecting diversity of adul... {1

" Interacting
proteins

Gene Details

Nuclear pare complexes are extremely elaborate structures that mediate the regulated movement of macromolecules
between the nucleus and cytoplasm. These complexes are composed of at least 100 different polypeptide subunits,
many of which belang to the nucleoporin Family, Mucleoparins are pore complex-specific glvcoproteins characterized by
cytoplasmically ariented O-linked M-acetylglucosamine residues and numerous repeats of the pentapeptide sequence
XFxFa. The pratein encoded by this gene has three distinct domains: a M-terminal region within which a pore targeting
domain has been identified, a central region containing multiple zine finger maotifs, and a C-terminal region containing

multiple ¥FXFG repeats. [provided by RefSeq]
Keywords —

Protein Details

Keywords:

Acetylation, 3D-struckure, Mucleus, Metal-binding, Zinc-finger, mRMNA transpork, Transport, Muclear pore complesx, Direct
protein sequencing, Pratein transpart, Translocation, Palymarphism, Phosphoprotein, Dha-binding, Repeat, Porin,
Complete prateome, Zinc,

Functions:

- Possible DMNA-binding subunit of the nuclear pore comples (MPC). The repeat-containing domain may be involved in
ancharing components of the pore complex to the pore membrane.

Description:

- Nuclear pore complex protein NuplS3

- Nucleoporin 153kDa
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SimGlycan™ Results Page

P® Scanl1@1784.638_1 (ABRFglycans031009_DHBdma_sample12_2)

M5 Profile Search Results | annatated Peaklist |

Glycan Rank Glycan ID Glycan Sequence Composition Scare Branching Pattern Scare User Assigned Rank User Comment
3 99 Galib1-4) Nhdan... 1 b
1 3 N Gallh1-41GlcMAc (i T-2Man... |1 " 1 2 s
i i
Glycan Composition Branching
Glycan Rank Glycan ID
y Y Sequence Score Pattem Score

Glycan Structure (G0O0199) |z|

Sequence:
Gal (bl-4) GleNic (b1-2) Man (al-3) [Gal(bl-4) GlcNic (h1-2)Man(a1-6)] Man(bl-
4) GloNAe (h1-4) GloMAc

o o8 D 0

-

O b1—4. b1_2. o
N
. b1_-1. b1
/3

Glycan Structure g

lsn

Additional biological infor-
mation such as class,

dII b1

a al
reaction, pathway and Ov—ill »—@
enzyme _l;l
1 | | »
Glycan Information \' alycan Structure | Ghycan Fragments |
Name L -
Ghycan Sequence Galih1- 4G IchACh1- 2 anial-3[Galibh1 - GIchAC (1 - Zianial-BiMandb 1 -4 GlebaAc (b -4) Gl Ac
Composition (Gal2 (GlehAcid (an)3 (Asndl
Ghycan Mass 16406 (Mass of ‘Asn’ excluded)
Carhohydrate Mass 16406
Precursor lon m/z 1784 .64
Class Glycoprotein; MN-Glycan
Reaction
Pathway
Enzvime
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SIEVE Identify

Two Internal Identification Algorithms:

* Proteomics: SEQUEST + Protein Report
* Interoperable with Proteome Discoverer
* Small Molecule: ChemSpider

ChemSpider:

* Open web service API

* Loosely managed database collection
» Accurate mass - ID Candidates
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Metabolomics Workflow with SIEVE 2.0

File  Options  Tools  Help

Horme: ‘I/ Frocess ]/ Alignment/ Analysis‘I/ Ex=plare ]

1.5E7
m/z 171.1179
(M+H)* d;-Phenylalanine
= 5.0EG
0.0E0 SE— | | | | e
Blank 10 [ 10 ] =00 won | soo0 | | A | B |
Reconstructed lon Chromatogram Integrated Intensities RIC Detailz 52 Detailz Trend Intensities Trend R atios e 1 L r . /L n
. — = FCA DI 1T COTIC. SETCS (UCTl
= O PCAT ve PCAZ @ PCAZ vs PCAS (O PCAT ws PCA3 | b p U[ 0 (JU (J be es (I e u)
e
0.2
Frame Report » 110 \@ 101 \/\
7 N 2/ m
A 4 v
\ ° u A 9 o &
MZ Lookup 01
s Highest Lowest @
~ Conc Conc Blanks ( o )
b U
-0'4-1 -0.8 -0.6 -0.4 -0.2 1] 0.2 0.4
Frames T able GelYiew Scatter Plots Targeted Export FCA Maormalize Clusters[30)
33 ThermoFisher

SCIENTI F L€




ProSightPC “Error Tolerant Search”

* ProSightPC is primarily for top-down protein identification, but it can be
used for bottom-up and middle-down protein identification as well
* ProSightPC has some unusual and powerful features :
« Xtract/THRASH deconvolution:
» All peaks are converted from m/z to mass lists
« Multiplexed identification:
* Able to identify multiple species from a single MS/MS spectrum
 Error tolerant search

» Use wide precursor tolerance (>500 Da) while using narrow fragment
tolerance (10 ppm)

« Can identify any type of modification, including sequence truncations,
post-translational modifications, single nucleotide polymorphisms

« Annotated modifications in UniProt are indexed into the protein databases,
automatically searching previously known modifications
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Error tolerant PTM identification using ProSightHT

* ProSightHT is an iterative search method for maximizing identifications

In a dataset while maximizing the confidence in the results:
CE&

i} High Throughput Wizard

Running Highthroughput Logic
Selectarepository to load results to, and selecticreate a search tree with the desired search parameters

Repositary |Eco|i_Mods j New Repository Search Tree Name |Eco|i_De|taM j

7 e Search 1: Accurate mass

v Min # fragments I—E‘
" wax #ragmants [ (10 ppm) precursor tolerance
I

W Min Intackt Mass m
If no confident match,
run search 2

Cancel
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Results of ProSightHT on O-GIcNAc HCD/ETD data

“Delta M” Number of Inferred Modification
ID’s

0 2046 Exact matches

+57 Da 470 Overalkylation (N-term or K)

-48 Da 121 Dethiomethyl (M)

-17 Da 53 Pyroglutamic acid

+1 Da 42 Deamidation

+114 Da 30 2x overalkylation

+126 Da 29 lodo-Y

(125.90)

+22 Da 27 Sodium

+203 Da 27 HexNAc

+9 Da 19 ?

+80 Da 19 Phosphorylation

* These PTM’s are identified without any prior knowledge of their existence
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ProSightPC

File Edit ‘“iew Databases ProSightHT Tools Help
| E
35| b|#].5| | | |'*

Exp D | searchip | warked | sesrcnType | PendingSearch | BestExpectstio.. | Metching Forms | Largest Precursor (vo.. | Exp Comment A~ [ Name [ Statws | Motes

935 1 Absolute Mass no 4 36e-65 2 3060.1640 HED fragmentstio..
: E47T 1 Ahzolute Mass o 1.41e-48 100 3064 4415 HCD fragmentatio.. S h
L I St Of 7as0 1 Ahsolute Mass no 7 Qe-47 100 2758 0460 HCD fragmentstio e arC
4393 1 Ahsolute Mass no 5 66e-46 100 25721922 HCD fragmentatio..
- G654 1 Abszolute Mass no 1.52e-44 ag 30454472 HED fragmentatio.. t t
eX p e r I m e n tS B214 1 Absolute Mazs no 4 5de-d44 kT 3431 .2930 HCD fragmentstio.. S a u S

2799 1 Abzolute Mass no 9.46e-44 100 1496 6529 HCD fragmentatio. .
4245 1 Ahzolute Mass no 3.27e-43 v 2695.0737 HCD fragmentatio..
560 1 Abzolute Mass no 4.358-42 12 33812847 HED fragmentatio.. w

Grid Dizplay Preferences ] Experiment 335 Sequence Gazer ]

Sequence Gazer™

denotes current

Precursor Mass Type: Mono or &vg Scores:

P Score: 1.38E-71
Fragment Tolerance: | ' Dappm Mass Type: Mono or Avg Expectation: 4.86E-65
& m: On Off PDE: 155.0000

51%

Fragments Explained

Rescore || Save H Cancel |

Difference: 79.96282 Da 26122.2000 ppm

Ohserved: |3060.1640 Theoretical: 2980.2000
Resu |tS flip\NiALG D atH-6-6-6-616-616{6161A{61ALA 6161616
[G{G-E{N{Y-D-D{P-H-K-
¥show Matching Fragments (Total: 36 fragments)
ID Name m{fz Monoisotopic Mass Monoisotopic Theoretical Mass Error (Da) Error {ppm) Am
1 B2 0.0000 216.0739 216.0750 -0.0007 -3.2396
2 B3 0.0000 330,1170 330.1180 -0.0005 -1.5146
4 B4 0.0000 401,1539 401.1550 -0.0007 -1.7450
9 Bl4 0.0000 1180.4421 1180.4500 -0.0074 -6.2688
13 BilG 0.0000 12944936 12944900 0.0011 0.8498
18 B17 0.0000 1351.5014 1351.5100 -0.0126 -9.3230
29 Bl19 0.0000 1479.5700 14795700 -0.0026 -1.7573
35 BZ20 0.0000 1550.6058 1550.6100 -0.0039 -2.5152
40 BZ1 0.0000 1621.6421 1621.6500 -0.0047 -2.8983
42 BZ22 0.0000 1678.6552 1678.6700 -0.0131 -7.8039

Threonine Information:

Position: N:1 C:35
Amino Acid: T
RESID: none
Start PTM: Mone

PTM Choices:
Hone

Custom [0

Tier 1

GPI-anchor
|l oehydration
I Riboflavin phosphorylation
I Cysteinylation
Il sulfation
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ProSightPC Identification of Histone proteins

Figure 1 from Garcia et al, Nature Methods 2007

d

Unmodified = 15,247.5 Da

b

C 3ac 2Ac 1Ac  0Ac
Unmodified = 5,338.07 Da

—r——

Cale. 15,289.5 Da
Exp. 15,289.7 Da

~a

Asynchronous Unmodified
Calc. 5,366.10 Da

et
Exp. 5,366.15 Da

\ + butyrate M IL\M .
2Me it \\H_h
T T T T T T
855 860 670 675 680 685
miz

3 Me

850

690

30 35 40 45 50 55
m/z Time (min)

4 Me Calc. 5,394.15 Da
d Exp. 5,394.17 Da

f Code 1: K9me2K27me2
4 Me

24 me2 me2
c, " ions | |
K9 residue f R\\T LK\LO\LT Lﬂ LH\E\LSIT\F. [P\Lk Lﬂ P Lﬂ k’]ﬂlL f [:I'lklﬂlﬂﬁplS [:a P
e =ep WEERRE PR P e
aMe G72 873 674 675 €76 677 678 679 680

met
yﬁ‘" Code 2: Kme1K27me3
i)

530 535 540 545 550

mel me3
miz
5 Me \ /
- | i
670 675

AR LK\LQIT Ln Uﬂ'l;q\s T E.LG KAER KIQIL ﬂ\T ﬂlﬂa R(L)IQLR P
680 685 690 400 500 600 70O | 80[}‘

900 1,000 BB KL PR R el o L RDe

miz m/z
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Glycomics vs Glycoproteomics

* Glycoproteomics is the study of the profile of glycosylated
proteins, i.e. the glycoproteome, in a biological system

e Glycomics is the study of glycome (repertoire of glycans)

« SImGlycan™ |s for the
Glycomics Market,
focusing on released
glycans

39 ThermoFisher
SCIENTIFIC



	Recent Developments in Thermo Scientific LSMS Proteomics Software
	What’s New In Proteomics Software For 2011?
	Thermo Scientific Proteomics Portal
	ProteinCenterTM
	ProteinCenter™
	Compare data sets
	ProteinCenter example – Phosphopeptide profiling
	Proteome Discoverer + ProteinCenter + Pinpoint for kinase activity profiling�
	SIEVE
	SIEVE Processing Workflow
	Chromatographic Alignment
	Viewing frames in SIEVE
	SIEVE Protein Report
	SIEVE community portal 
	SIEVE 2.0—Revolutionary Breakthrough for Metabolomics
	Pinpoint
	Automated Data Processing in Pinpoint – Verification Tools
	SimGlycan® Software for Glycomics
	Slide Number 19
	Protein Deconvolution 1.0
	ReSpectTM Deconvolution of Q Exactive IgG Data
	Protein Deconvolution 1.0
	Protein Deconvolution Method Parameters
	Protein Deconvolution – Chromatogram Tab
	Protein Deconvolution - ReSpectTM Deconvolution
	Protein Deconvolution - Report
	ProSightPC 2.0
	Conclusions
	Supplementary slides
	ProteinCard highlights
	SimGlycan™ Results Page
	SIEVE Identify
	Metabolomics Workflow with SIEVE 2.0
	ProSightPC “Error Tolerant Search”
	Error tolerant PTM identification using ProSightHT
	Results of ProSightHT on O-GlcNAc HCD/ETD data
	ProSightPC
	ProSightPC Identification of Histone proteins
	Slide Number 39

