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e LC-MS/MS, MudPIT, 2D Gel, DIGE, and
We have developed an integrated web-accessible software system called the Yale Protein Expression ] u ] e ) y an

Database (YPED) to address the need for storage, retrieval, and integrated analysis of large amounts -
of data from high throughput proteomic technologies. YPED is an open source system which integrates I | RAQ

gel analysis results with protein identifications from DIGE experiments. The system associates the DIGE
gel spots and image, analyzed with DeCyder, with mass spectrometric protein identifications from
selected gel spots. Following in gel trypsin digestion, proteins in spots of interest are analyzed using

» Java using Struts framework, Tomcat, 4TB
file server, Oracle



Analytical Tool Infrastructure

DeCyder and ABI GPS for DIGE DIA & BVA

ProteinPilot for ITRAQ including both 4plex
& 8plex

Mascot Server running on our Linux cluster
for LC-MS and SILAC

X!!'Tandem for PTM
MultiQuant biomarker quantitation



NIDA Usage (As of November, 2008)

Analysis Type |Number of

39 NIDA users NIDA Samples
(20 NIDAPI's)  |[*° ¢ 20
DIGE 246

ITRAQ4plex 76

ITRAQ8plex 26

LC-MS 144

MudPIT 10

SILAC 21




Different Types of Analysis Results
Stored In YPED

Pl Functions User: Angus Naim

2 projects found, displaying all projects.

Project Name
iTRAQ Monkey Brain PSD
Cocaine PSD Mouse iTRAG - Fall 2008
200 results found, displaying 1 to 10 [First'Prev] 1,2, 3,4, 5,6, 7, 8 [Mext/Lasf]
Analysis Type~ Sample Name Search Engine -~ Database Date User/Pl
LCMS Striatal MudPIT affymetrix info MASCOT RaGene-1_0-st-w1.rnd transcript_cluster fa 2008-11-1910:56223.0 Erika Andrade/Angus Nairn
LCMS Hippocampus MudPIT affymetrix info MASCOT RaGene-1_0-st-v1.rn4 transcript_cluster.fa 2008-11-1910:52:18.0 Erika Andrade/Angus Nairn
LCMS Cortex MudPIT affymetrix info MASCOT RaGene-1_0-st-v1.rnd transcript_cluster.fa 2008-11-19 1047000 Erika Andrade/Angus MNairn
ITRACEplex Group #35 Set2 Bplex info ProGroup IPI_rat 2008-11-13 13:58:50.0 Erika Andrade/Angus MNairn
ITRACQEplex Group #2M Set2 Bplex info ProGroup IPI_rat 2008-11-13 13:56:53.0 Erika Andrade/Angus MNairn
ITRACEplex Group #1P Set2 Bplex info ProGroup IP1_rat 2008-11-13 13:5458.0 Erika Andrade/Angus MNairn
ITHAUSDlex Group #4H dplex info Hrolroup IHI_rat 2008-11-14 1304000 Enka Andrade/Angus MNairn
ITRACEplex Group #35 Bplex info ProGroup IPI_rat 2008-11-13 10:38:06.0 Erika Andrade/Angus MNairn
ITRACEDlex Group #2M Bplex info ProGroup IPI_rat 2008-11-13 10:36:20.0 Erika Andrade/Angus MNairn
ITRACEplex Group #1P Bplex info ProGroup IP1_rat 2008-11-13 1034310 Erika Andrade/Angus MNairn

Compare ICAT Samples | Compare MUDPITATRAG

Compare Results (ProteinPilot/LCMS) | Compare DIGE ITRAQ(ProteinPilot)

Add Sample Requisition

Far questions or comments contact Mark Shifman



|GE Results

I%’YPED
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Yale Protein Expression Database
(Progress Since Last Site Visit)

Upgraded Mascot server
Refined LC-MS Mascot results
SILAC with Mascot/Distiller
DIGE BVA

Synthetic peptide database
Targeted proteomics database
Began work on digital repository



SILAC Results

SILAC Results for Sample: SILAC cation fractions 24 to 31 MASCOT IPI_mouse_ABI|_cont_20080907.fasta

View SILAC Sample Information

e

View Mascot Search Parameters

Execution Date Program Version Database Search Engine Search Title MS data file
2008-09-23T11:53:09 2.2.04 IPI_mouse_ABIl_cont 20080907 fasta MASCOT MultiFile1 Hoy 837 to 843 DisD5.tmp
Protein Score Threshold | 60 |

IPl_mouse_ABI_cont_20080907 fasta | Decoy | False discovery

rate

Peptide matches above identity threshold 481 22 4.57 %
Peptide matches above homology or identity 588 42 T4 %
threshold

209 proteins identified.

Score Expectation ProteinID

Protein Name

519

469

324

307

276
253

225

214
197
193
186

187

186

64E-48

6.9E-43

24E-28

1E-26

1.3E-23
2.9E-21

1.9E-18

2 3E-17
1E-15
3.1E-15
B.9E-15
1E-14

1.4E-14

cont|000035]|
IPIOD131138
IPIOD1 23181

cont/000070|

IPID01 17352
IPI00230108

IPID0BE0252

IPI001 12251
IPI00EE3E27
IPI00664670
IPI00555069
IPID0E05518

IPID0468203

serum albumin [Bos taurus (contaminant)]
Tax_ld=10090 Gene_Symbaol=FIna Isoform 1 of Filamin-A indistinguishable
Tax_ld=10090 Gene_Symbol=Myh9 Myosin-2

serine (or cysteine) proteinase inhibitor, clade A (alpha-1antiproteinase, antitrypsin),

member 1 [
Tax_ld=10090 Gene_Symbol=Tubb5 Tubulin beta-5 chain

Tax_ld-10090 Gene_ Symbol-Pdia2 Protein disulfide-izomeraze A3

Tax_ld=10090 Gene_Symbal=Serpinhi1 serine (or cysteine) proteinase inhibitor, clade H,

member 1

Tax_ld=10090 Gene_Symbaol=Tubb3 Tubulin beta-3 chain
Tax_Id=10090 Gene_Symbol=FInb Filamin-B

Tax_d=10090 Gene_Symbol=FInc Isoform 1 of Filamin-C
Tax_ld=10090 Gene_Symbol=Pgkl Phosphoglycerate kinase 1
Tax_ld=10090 Gene_Symbol=LOC100048867 similar to Annexin A2

Tax_Ild=10090 Gene_Symbol=Anxa2 Annexin A2

) Peptides Comment SILAC

Coverage Ratio L'H
518 view 155.245
11.8 view 0.8984653
149 view 0.662897
221 view 467.182
328 1.30936
283 view 1.10288
26.1 view 1.23694
15.1 view 1.38137
7.8 view 0.871036
37 view 0.998462
15.8 view 1.0069

33.1 view 1.1626

351 view 1.15664
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Sample Description (1)

View Sample Requisition Pl: Pietro DeCamilli

User name: Hoy Hongying Analysis Type: |SILAC Funding Source: |NIDA

ExperimentTyrpE:‘I[rEEltEd s, untreated comparison

Sample Name*ISILAC cation fractions 24 to 31 Sample Keernrds*lkncckaut cells, dynamin, SILAC

Growth Conditions Extraction Procedure
protein expression profile in dynamin/+|

Sample Summary* [NUll fibroblasts vs control hd

Label * R+K_Heavy R+K_Light

Sample Name dyl,2 DKO dynl KO

Sample Buffer * dry dry

Sample Type * disease/treated normal/control

Protein mg/ml* Info |1 1

AAA requested r I

Volume ul *

Total Sample ug * Info|l

Sample labeled ug

Organism * Mus musculus Mus musculus

Cell Type mouse embryonic fibroblasts (mouse embryonic fibroblasts

Cell Line

sampie Descrption |01 ey [aymamins - cynaminz o




LC-MS Peptides (2)

LCMS Peptides
Protein ID IPIDO117352
Protein Name Tax_|d=10090 Gene_Symbol=Tubb5 Tubulin beta-5 chain
Percent Coverage 3249

& peptides identified with score greater than identity score

Score Expectation Peplide Sequence MZ lon Mass lon Mass(calc) Delta ppm- Charge
70.11  0.0000093 K. GHYTEGAELVDSVLDVVR.K 653.6667 19579783 1857.9745 00037 189 3
6868 0000018 R.FPGQLMADLA.K DE5.6013 11295881 1129.588 0.0001 08 2
6348 0.000044 R.EIVHIQAGQCGNQIGAK.F + Carbamidomethyl (C) 6063134 18219184 1821.9156 00028 154 3
B6.01 0.00028 FI.LHFF!F'GFAF'LTS R.G + Oxidation (M) 5462838 16356295 16358232 0.0064 381 3
5581 0.00026 REIVHIQAGOCGNQIGAK.F + Carbamidomethyl (C): Label:13G(8) (K) 610.32 18279381 1827.9357 00024 131 3
5575 0.000025 K.N!MAAEDF'FI.H + Carbamidomethyl (C); Oxidation (M) 541.2148 1080415 1080.4151 0 0 2
4923 0.001 R.5GPFGOIFRPDNFVFGOSGAGNNWAK.G + Label:13C(6) (K) 9354574 2B03.3503 2803.3563 -0.006 -21.4 3
34889 0035 R.LHFFMPGFAPLTSR.G 5408507 16198302 1619.8283 00018 117 3

Export options: E CsV |E| Excel

One peptide identified with score between homology score and identity score

Score Expectation Peptide Sequence MZ lon Mass lon Mass(calc) Delta ppm Charge

2062 074 K.LTTRTYGDLNI ILVYSGATMSGVYTTCLR.M + Carbamidomethyl (C); Oxidation (M) 2900.702 2723024 BEFED.OE53 -0.0019 -7 bl

Expaort options: GV |E| Excel

3J peptides identified with score less than homology score

Score Expectation- Peplide Sequence MZ lon Mass lon Mass(calc)- Delta ppm- Charge
1486 25 R.SGPFGQIFRPDNFVFGOSGAGNNWAK. G 9334515 2797.3325 2797.3361 -0.0036 -128 3
312 28 K. FWEVISDEHGIDPTGTYHGDSDLOLDRA.| 776.3576 3101.4013 3101.4003 0.001 32 4
1 T2 K.LTTPTYGDL NHLVSATMSGTI‘I’ELFI.F + Carbamidomethyl (C) 903.451 2707.3311  2707.33 0.0001 0.4 3

Expaort options: GV |E| Excel




SILAC Peptides (3)

SILAC Peptides

Protein ID IPI00117352
Protein Name Tax_|d=100890 Gene_Symbol=Tubb5 Tubulin beta-5 chain

2 peptides identified.

Peptide Sequence Charge Fraction Correlation Intens Ratio Name Ratio Qual

ENHICAGOCGMNOIGAK 3 0.762854 0997375 14739700 LH 1368137 0.00696402

SGPFGCIFRPDNFYFGOSGAGNNWAK K] 0515223 0.5990193 116272000 L/H 1.2411 0.00935027




Prototype Repository for Public Data Access

R
YPED Repository

The Yale Protein Expression Database (YPED) is an open source system for storage, retrieval, and
integrated analysis of large amounts of data from high throughput proteomic technologies. YPED
currently handles MudPIT, ICAT, iTRAQ, 2D Gel and DIGE. This repository contains data sets which
have been released for public viewing and downloading by the responsible Primary Investigators.

Search YPED Repository Submit |

The fields currently searched include: analysis type, search engine, sample comment, ocrganism

- am

and protein tag. The search term may also be a regular expression, e.g. "mascot/sequest” or ".*".

41 results found, displaying 21 to 30.[FirstPrev] 1, 2,3, 4, 5 [Next/Last]

Analysis Type -~ Sample Name Search Engine - Database Date User/Pl

ITRACplex Andrade iTRAQ P5SD Control/Treated Oct2005 info MASCOT IPI_mouse_20051014 fasta 2005-10-24 15:31:10.0 Erika Andrade/Angus Mairn
ITRACYplex Corex 4plex Urea/TEABG info ProGroup IPI_mouse 2007-11-21 11:43:40.0 Erika Andrade/Angus MNairn
ITRACYplex Hippocampus 4plex Urea TEABCG info ProGroup IPI_mouse 2007-12-181127:19.0 Erika Andrade/Angus MNairn
ITRACYplex Smoking Biomarker (40-50 yr old Males) info ProGroup IP1_human 2007-04-03 15:24:13.0 Zoran Zimolo/Zoran Zimolo
ITRACYplex THCG/PL 60/80 info ProGroup IP1_human 2008-01-03 14:13:45.0 Zoran Zimolo/Zoran Zimolo
ITRACplex THC/PL 80/140 info ProGroup IPI_human 2007-07-1914:04:35.0 Zoran Zimolo/Zoran Zimolo
ITRACplex Smoking Biomarker (40-50 yr old Males) info ProGroup IPI_human 2006-11-091426:41.0 Zoran Zimolo/Zoran Zimolo
ITRACplex THC/PL 10/60 info ProGroup IPI_human 2007-07-1910:3543.0 Zoran Zimolo/Zoran Zimolo
ITRACEplex Ctrl, Ecs 5/6-15/16 info ProGroup IPI1_rat 2008-04-0917141:16.0 Alexia Kedves/Jane Taylor
ITRACEplex Corex, Striatum, Hippocampus info ProGroup IPl_mouse 2007-09-20 13:49:32.0 Erika Andrade/Angus MNairn

Far questions or comments contact Mark Shifman
Updated 27 Oct 2008 12:00



Yale Protein Expression Database
(Future directions)

 Enhance targeted proteomics support
Including:
— Synthetic peptide database
— Web and database module for viewing
biomarker quantification
* Build a prototype for the digital repository

for preservation in collaboration with Yale
Library



The End



