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000000000000 oo0DoooDo0oDooooDooooDoooao

Ooooooao
0ooooo0ooo0oooo0UoooOoDU0ooooDUoDo0oooDOooooDoooDoDoDoooao
000000000 ooooooDoDoDoDDDDOCGE) ODD0O0OO(elution time)O OO OO
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cooooobooooooooboooobooooboboooooooooboooDbbooooboo
OCoooooDOoooDoDOoooDOo
coooooOoooooooooooooooooDooooDOooooDoooobopooooao
coooooboooooooobooooboooobooooobDoooboooDbDbooooboao
goooooOooooOoooooUooooDUooooDUooooDooooDoooDoooooao
coooooO0oooobooooooooao
ocooooooooobOooooboooooboooobobbooooboooooDooooboao
gcoooooOooooOoooooooooDooooDooooDooooDoooopoDoooao
cooooobooooooooboooobooooboboooooooooboooDbbooooboo
ocoooooO0ooooO0ooooOoUoooOoDU0ooooDOoUoooDOoUoooDoooDoDoDoooao
coooooOoooooooooooooooooDooooDOooooDoooobopooooao
coooooboooooooobooooboooobooooobDoooboooDbDbooooboao
ooooooDO0ooooDOooooDOooooooo
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ocooooao

oooooao
coooooOoooooooooooooooooDooooDOooooDoooobopooooao
OoODo0oo0oooOO0O0oo0o0O0O0O0O0ObO00O0ooOobOO0DO0oobODbDO0O0OOb0DO0OO0ODODDODOOO0D ((proteomic
s)O 0O O (genomics)D 000000000 (bioinformatics)O OO O O

ocooooao

oooooao

o o A = o 3 0 A 0 A A
proteomic) 0 000 O0O0D0OO0DOO0OOOOODOODOODODODOODODODOODODOODODOOO
ocoooooO0ooooO0ooooOoUoooOoDU0ooooDOoUoooDOoUoooDoooDoDoDoooao
ocoooooOO0oOoooOO0oOooooooooooooDOooooDOoOgO@MNA)OODDODODODO
ooDooooO0O0oooOO0OoooObOO0oooOobOO0oOooboDbDO0oOooODOJ.L. DeRisi et al., Expl

oring the metabolic and genetic control of gene expression on a genomic scale, S
cience 278:680-686 (1997); F.P. Roth et al., Finding DNA regulatory motifs withi
n unaligned noncoding sequences clustered by whole-genome mRNA Quantitation, Nat
Biotechnol. 16:939-945 (1998)0 0D 00000 O0OOODODO0DUODUODOOOOOOoOOOO

0000000000000 o0D0DU0ooDo0D0o0oo0oD0DO0Oo0pHO0OODDODODODDODDODOOOGO
0000000000000 o0U0oooo0DU0oooDo0DUoooDoDoooDoDoooDoDoooao
00000000000 oooDo0Do0oooDoDo0DoooDoDoooDoDooDoDoDoooDoODoooOan
0ooooo0ooo0oooo0UoooOoDU0ooooDUoDo0oooDOooooDoooDoDoDoooao
0000000000000 oo0U0ooo0o0D0DoooDoDo0ooDoDoooDoDooDoDoDoooao
00000000000 oooDo0DU0oooOo0D0Doo0oDoDo0oooDoDoooDOoDooDoODoOoDoOoooOaOo
OCOODOO0OOmMNAOOOOODDODDODODODDODDODODODODODODODUODODDODODDDODOODDOO
0000000000000 DO0DOoOooDODNADODDODODODDODOODDODOOoODOoODOO (
O0000O0D0O0OOdSanta Clarad AffymetrixO O OO O0ODOOODOdGeneChip(ODO)DO O)
0000000000000 0000000O0O0O0D0OmMRNAOD OO OOMNAO OO OOOO
00000000000 oooDo0Do0oooDoDo0DoooDoDoooDoDooDoDoDoooDoODoooOan
O0O00DO0O0D0D0O0DO0S.P. Gygi et al., Correlation between protein and mRNA abundan
ce in yeast, Mol. Cell. Biol. 19:1720-1730 (1999); L.M. Hartford and D.R. Morris

, Post-transcriptional gene regulation, Wiley-Liss Inc (1997); and A. Varshavsky
, The N-end rule: functions, mysteries, uses, Proc. Natl. Acad. Sci. USA, 93:121
42-12149 (1996)0 DD DDODDODDOO0ODODOOOODO0ODUODUODOOOOOOOOOOOAO((transc
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riptional profiling platforms)D 0000 0O0OO0ODOODOODOODOGO O (cellular co
mpartmentalization)D OO 0OD0OD0OOOOOO0OO0DO0DO0ODUODOOOOoooooooooOoaoOaon(pr
otein degradation systems)D O 00 0DD0O0ODDOOODOOODOOODRDO

oooooao

00000000000 oooDo0Do0oooDoDo0DoooDoDoooDoDooDoDoDoooDoODoooOan
0ooooo0ooo0oooo0UoooOoDU0ooooDUoDo0oooDOooooDoooDoDoDoooao
0000000000000 ooDoDoDoDDDDD0OD0D0DODOo ((proteome)dJ 0 000 O0O0OO
00000000000 oooDo0DU0oooOo0D0Doo0oDoDo0oooDoDoooDOoDooDoODoOoDoOoooOaOo
oooooao

Ooooooao
0oo0oo0ooD0O0ooo0o0oooDo0DU0oooOo0DU0DoooDo0Do0oooDOoDoooDoDooDoDoDoooao
0000000000000 o0U0oooo0DU0oooDo0DUoooDoDoooDoDoooDoDoooao
00000000000 oooDo0Do0oooDoDo0DoooDoDoooDoDooDoDoDoooDoODoooOan
0ooooo0ooo0oooo0UoooOoDU0ooooDUoDo0oooDOooooDoooDoDoDoooao
0000000000000 oo0U0ooo0o0D0DoooDoDo0ooDoDoooDoDooDoDoDoooao
00000000000 oooDo0DU0oooOo0D0Doo0oDoDo0oooDoDoooDOoDooDoODoOoDoOoooOaOo
ooooooO0DoooOO0oooDoUoooOoDU0ooooDUoDUoooDOoDUoooDoooDoDoDoooao
0000000000000 oDo0Do0oooDo0D0Do0oo0DoDo0Do0oooDoDooDoDOoDOooDoDOoODoooOan
0oo0oo0ooD0O0ooo0o0oooDo0DU0oooOo0DU0DoooDo0Do0oooDOoDoooDoDooDoDoDoooao
Oo00Do0oo0o0DooooDooooDoooao

oooooao

0000 (single stage)D 0 O0DODOODO0O(tandem)0 00 0DO0OODOOODOOODOOODRO
0000000000000 oo0U0ooo0o0D0DoooDoDo0ooDoDoooDoDooDoDoDoooao
00000000000 oooDo0DU0oooOo0D0Doo0oDoDo0oooDoDoooDOoDooDoODoOoDoOoooOaOo
0000000000000 O0D0DO0OO0DOODAO  (Matrix Assisted Laser Desorption lo

nisation) (MALDI)O O O O (Time of Flight)D O O OO O TOF-MS O O O MALDI-TOFO O
O0O0O0OO0OMALDIDOOOOOOOOOOOOOOOOOOOOOOOOOOODO20 00
50 ppn0 000 00O0D0C0CO0O0OCODOCOODOCOODOCOODOOODDOOODOOOOOOO
000000000000 D0DO0D0D0DO0O0OO0DO0O0OD0DD0O0OD0DD0O0DO0OO0O0DOO0O0O0OO0O0O0O0O0an

OO00DO0Ooog (Mann et al., Use of mass spectrometric molecular weight informat
ion to identify proteins in sequence databases, Biological Mass Spectr. 22(6): 3
38-45 (1993); Henzel et al., ldentification of 2-D Gel Proteins at the femtomole

level by Molecular Mass Searching of Peptide Fragments in a Protein Sequence Da
tabase, Techniques in Protein Chemistry V, John Crabb ed., (1994); and Pappin et
al., Peptide Mass Fingerprinting using MALDI-TOF mass spectrometry, Current Bio
logy 3:327-332 (1993)0 000 00)0ODDODO0ODDODODDODODODDODOODDODOODODOOOOO

0000000000 0D0O0d(Peptide Mass Fingerprinting) ("PMFH)O O DO OO DOO

0ooooo0ooo0oooo0UoooOoDU0ooooDUoDo0oooDOooooDoooDoDoDoooao
O00oO0oo0oo0oo0oooooo0on0nensen et al., Anal. Chem. 69(23): 4741-50 (1997))

00000000000 oooDo0DU0oooOo0D0Doo0oDoDo0oooDoDoooDOoDooDoODoOoDoOoooOaOo
O000D00D0DO0O0D0DO0O0DOO0OO0ODODO(false positive assignments)D 00O O0ODOO0OADO
0000000000000 oDo0Do0oooDo0D0Do0oo0DoDo0Do0oooDoDooDoDOoDOooDoDOoODoooOan
OO00OOO0OMALDIODOODOODOODOODOODO OOORD ((ion suppression proble

ms) D000 O0D0DD0D0DDDD0OD0OD0O0OD0OO0O0O0DU0DO0O0O0OoooooooDoDoDoDoDOoDDaOaOo
0000000000000 00O00d((triple-stage quadrupole) (TSQQOD OO O ODOO
00000000 @IMHooDOoDOooDDO0DOoDOoDoODO0oDUODoDoDoDOoOooODODOOges/Mso OO0 (MS/ZMs
applications0 0 00 0)00D0D0O0ODODODO0ODO0DO0ODODODOOS000 100 ppmo 0o gd
0000000000000 o0Do0D0Doo0oDo0DoooDoDoooDOoDOooDoDOoDOoooOoeITOOO
ooooooO0DoooOO0oooDoUoooOoDU0ooooDUoDUoooDOoDUoooDoooDoDoDoooao
OoDooooDooooao
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ooooogadg
uooboboobooboobooboooboooboooobooooboooboboooboboooboooan
ocooooos/ws)ooooooooooboooobooobooooobooooooOoO
OO0O0O0O0O0O0O0oo0ogag((proteclyzed)D OO OOOoooooooooOoODDDDOOGO
OoO0oO0ooO0O0o0O0OO0O0oooOO0O0oooOoO0oOoooO0oOooDOOd(product ions)d O OO
oooooooooooooooboobooboobobooboooobobooooooooooooooao
goobooobooboobogoobogooboobooobooboooboboboboboboobooan
ocoooooO0oOoooOOooowMs/wsO0o00OoooooOoobooDOoOoboDoDOooooOOd
oooooooooooooooobooboobobobobooooobobooooooooooooooao
uooboboobooboobooboooboooboooobooooboooboboooboboooboooan
oooooooooooooobobooboobobobooooobobooooooooooooooao
OOooOoooogoogd(@dentity)DODDDOOOOOOOOODODOOoOoOooooooOoO
OO MALDI-TOFO DO OODOODODDODODOOODODOOODODOOODOOWiIIm and Mann, Er

ror-tolerant identification of peptides in sequence databases by peptide sequenc
e tags, Anal. Chem. 66:4390-4399 (1994); W. Hines et al., Pattern-Based Algorith
m for Peptide Sequencing from Tandem High Energy Collision-Induced Dissociation
Mass Spectra, J. Am. Soc. Mass Spectrom, 3:326-336 (1992); V. Dancik et al., De
Novo Peptide Sequencing via Tandem Mass Spectrometry: A Graph-Theoretical Approa
ch, RECOMB, 135-144 (1999); and Yates et al., U.S. Patent No. 5,538,8970 0 OO
odad

gooogoao
0ooooo0ooo0oooo0UoooOoDU0ooooDUoDo0oooDOooooDoooDoDoDoooao
0 I e e T e I I e B A B A B R W R W R
I I I T I e 0 A B B A B R R A N N N e N N N NN R NN NN NN
/MSOOoODoDoooDUouoooDoooDO0oUoooODOoDUoooDoDUooooDooooDooooDOoo
0o0oo0o0oDoooDoooDoooDoooDooooDooNs/NSsooooooooooooad
0000000000000 oDo0U0ooOo0DU0oooDo0Do0oooDoDOoooDOoOoOooOOoOMsoao
oMs/MSO DO DOO0DODOoOO0DOoODOoODO0OO0DOoOoDODOooDoOooMS/NSOODOOO0ODOO0ODOGOdwMS

00000000000 oooDo0Do0oooDoDo0DoooDoDoooDoDooDoDoDoooDoODoooOan
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00000000000 oooDo0DU0oooOo0D0Doo0oDoDo0oooDoDoooDOoDooDoODoOoDoOoooOaOo
O0OO0O0o0oo0oD0O0oooOD0o0oooDoDooooDOoooMs/MSOc0oocoDooooDOooooOod
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0o0oo0ooOD0DOoooO0ooooDoooooMSsO0DODO0DO0DOoDO0DUOOoDDODODOOoDODDODOOOO
0000000 oooooouMs/MsS0c 0000000 ooooooooDoDoDoDoDoDOoaOoan
00000000000 oooDo0Do0oooDoDo0DoooDoDoooDoDooDoDoDoooDoODoooOan
0000000000000 O0D0ODO0OO0DOOOD0OO0OAG O (false positive identifications)O
O00Do0oo0oDO0ooooo0ooooooao

oooooao
OoOooooOO0Oooe2-D0D000O0DO0DOO0DODODUODDODDODUODODODODOODDODODODOO
0000000000000 oDo0Do0oooDo0D0Do0oo0DoDo0Do0oooDoDooDoDOoDOooDoDOoODoooOan
O000DO0O0D0ODO0oOO0DODOoOOgD0O H. Nakayama, et al., Capillary column high-performanc
e liquid chromatographic -electrospray ionization triple-stage mass spectrometri
c analysis of proteins separated by two-dimensional polyacrylamide gel electroph
oresis. Application to cerebellar protein mapping, J. Chrom. A 730:279-287 (1996
); S_.M. Hanash, Biomedical applications of two-dimensional electrophoresis using

immobilized pH gradients: current status, Electrophoresis 21:1202-1209 (2000);
A. Pandey, M. Mann, Proteomics to study genes and genomes, Nature 405:837-846 (2
000); M.P. Washburn, J.R. Yates, Analysis of the microbial proteome, Curr. Opin.
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Microbiol. 3:292-297 (2000); H. Langen et al., Two-dimensional map of the prote
ome of Haemophilus influenzae, Electrophoresis, 21:411-429 (2000)0 00000 0O
0000o0oogoooooooboboboboboDbDDoDDoOOoOOO20 00 0O0OOOOOO((resol
ving capacity) 01 0 0000000 0DD0DDODOOOOOODODO0DOOoOOoOoooooooao
Oooooooooooood
oooooag
000000 oooooooooDooDoDoDoDoDoDoDo0Do0oo0o0Do0Do0DUo0oooooooooao
OO0O0DO0O00O000OC(FTICR; L. Li et al., High-throughput peptide identification f
rom protein digests using data-dependent multiplexed tandem FTICR Mass spectrome
try coupled with capillary liquid chromatography, Anal. Chem. 73:3312-33222 (200
1); Y. Shen et al., High-Throughput Proteomics Using High-Efficiency Multiple-Ca
pillary Liquid Chromatography with On-Line High-Performance ESI FTICR Mass Spect
rometry, Anal. Chem. 73:3011-3021 (0000000 O)oooDOoOoOOoODOoOOOoODOOOAO

coooooboooooooobooooboooobooooobDoooboooDbDbooooboao
goooooOooooOoooooUooooDUooooDUooooDooooDoooDoooooao
OCoOO0oO0ooOD0O0OO0O0O0O0OO0O0OFrTICRODOODODOODODODODOOODODODOODOERTICRODOO
ocoooooboooooooooOoooboooobooooboDoooboooboDbooooo
ocoooooOooooOoooopooooDpogooao

ocooooao

Oo0oo0o0oo0oooooooooooooboboboDoDDO (Multi-Dimensional Protein ldentif

ication Technology) ("MudPIT") 0O D DO O DODODODODODODOODODODOODODOOOODOOC(A
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