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Proteomics research includes identification and quantitation of single protein andjor protein complex, profiing of protein
expression changes in response to biological perturbations, characterization of protein functions and interactions, and

elucidation the linkage between proteins and diseases.

involved in the proteomics research such as 2-dimensional PAGE and mass speclrometry are discussed.

In this review paper, recent developments in the basic technologies

Also, the

application areas of proteomics technology such as protein expression mapping and cell map proteomics are introduced with

the focus on new drug development.
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analysis of gene expression(SAGE)(11), differential display{12),
oligonucleotide array technology(13), ¢DNA microarray(14) 53¢
£& genome ¥ (genomics)E HF ekl 7leEo] HZAA
Adslo} shck efut 90ddiel] Eof fAAe ¥7IMYE %
MOEE B9 4A we % 2% 7128 oldslet 324
%3 gene product, = mRNAS whlAS9] 75 Hio] &4
Bg5olol @ Hasl Yrie Aol A3 © 28 olgel 37
£ 4A =51ch Andersonz} Seilharmer(15)¢] & #2- A)7]H
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£, A el mRNA 95 @29 28 47 Aol 97
@ @849 A9 = A0 BAAT gou, e ¥

wgoMel A g 9 A3 A4S olsheb] A 8
WY b B PIE YA 2AG T Y8 =)

A Hodo), £z dda ohy AT A5 #EA doe
FAA wE B PETe LD Al vuxsm
mRNAS] ¢HAl F tumover B &9 Alo], thekal vhala Fhy
o}7)8b= mRNAQ] post-transeriptional splicing SolA 2 ¢
Qg o} & % gtk
SRNAE oJG R A
posi-translational modification®! ThEA =
post-translational modifications] 2]s] DNA = mRNA
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Proteomics &l 7|=

2-0 PAGE

@A 2-D PAGE ¥MH-L Ist dimensionS $3 pre-cast IPG
(immobitized pH gradient) gel strip®} 2nd dimension2 3
pre-casi SDS-PAGE gel2 @7 ARRSte zlejoh #H9) IPG
gel2 pH 394 pH 1274Ae HHAM A UA IEF
(isoelecric focusingye] €]k 13} Gald Balz) JbEditi17-21).
2D PAGES] %o 7V 2 AL #del el AolA] sample
e 2g dyIES 3XE + glve A9, 2-D PAGE 7
=5 o889 A 2 E4HER oY A ds e
& dusid ogd 2ok R, vF Edldle guRASR
2 10-1,000 copy Ay @A e Y&l sampled] loading FE
S/ o EAske @dAS (AF T 1,000 copy o)
ol W ol 4o Z gel 4] I EAEA Ho) gula R =}
7L A2 o]FojARA] @A Hoh & ded oA loading
4o vk B4 e g 5 sEled B A
FTrs o] Eolth Molloy S(22)2 sequential extraction
e ol&dtd W EAlse agy dlds HyHe=
fractionation3}t}. F& pH B9 (pH W% 2 odbhe]| IPG gel
& ol&, Ay 9Ma RelE %3 prefractionation® Ao
FAste paae wass ERHY Aol B & Uk 3
= Sanchez $(23)2 in-gel rehydration & AFElS 15 mgel
Gape @E sampled narow range PG gelol X E&]5h=0]
Ao v gl
EA =, Tl ok et 38 Aol R o
2 &8 A% shde HH prowocolE BE sampled] YEHL
Z HAgsr|7l g5ue ol HgHA(dutaes FiaA)
tHlAS L sample A7) T4, IPG gelz 9! loading 4, ©&
[EF 3% Z 54 =2 & of &3] ez 22350
249 ylgie] ack AZ, 44 B o2 73 chaoiropic
agent ¥ AAGAA Y FA AHH24, 25) TEn YL BN
A9 AMR26) 55 T whed &siaAe] o wE
o] o]fo] FHrl o]dY MY &AWL ALslc protocolS
o] &3l fAF (22, 271} 4E9] cytoplasmic membrane(28)9]
EAske A4 @AY 229 AEo| e ANtk &
3 53 oA fsln E4o oA ¢ 4wE prefrac
tonation #4& ZEs HAgsof & L7} qlrk29-31).

Az, pl 10 o9 F714 ged ®e Balge| vi 7
Hub & G¥AEL 2D gel AelA] £4o] ofgis dHdz
ol Qlu}. o] g d7AH YWASE 2D gl= 7o g
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Zate® 84 4488 pH 10717]2] IPG gel BT} t}S: pH H
$7b B35 E4 gel (namow-range alkaline IPG gel)& o] &,
IEF 945 z3iAAor g} e} narrow-range alkaline IPG
gel & o] 83t ™ EW§ rehydration 42 AREaef do] £
teverse electro-osmotic flowsl e EFH S SHsjel gk
Gorg 5-£(32) 3¢ pH W3, & pH 3-12 ®= pH 4129
PG geld AZsled AFstded, ol8d PG gelg o] &3
¥ narrow-range alkaline IPG gel AME Al "ag 5S4
rehydration §ofef £7} AHg flol IEF @AE dedAid
315

dutH o Eajgkol 8 kD Hrt 2zLh 200 kD o4 )
L 2D gel Aol Z vehdx) ¢keth £3 AHgEe Tris-
glycine buffer systemel A 22 cj Lo s sjaderl 2o
A= AL AridEo] AWE utat samplert buffer 234E free
dodecyl sulfate o]o] A& FHPozmw WAdc) ofg} T
dodecyl sulfate o]& Hejiz 22 JHAEw9) convective
mixingE 3l EFHH bandE TSP HYEZE A
Azt Az} gele] 5%l 2=t dodecyl sulfate o}-&
& e sl dAE Wejeiiz @k Schaggersd von
Jagow(33)& AL dlAFo] oy o] wolrlzHE &y
Ho] HHE bandE YAFFEF glycine o]RE wicine 2. F WA
sAed o L wicine gele A T4YF 2D PAGE £
precast mini-gel 2 AU HUCE DEAF @A) A= F
A7} C& AHzbeizct YA E, S cerevisiee?] %o 2lo] 100
kD o]4ql Thime 3 1% EFfslrz o84 Al vy
A 10 mg F=Z loading3l?) Ha] 7|8} daldd A =
dow (9 mg AE) gelo] loadingdtA] B =§h Ad) gz
Egtdl(protein complexes)¥] A9 2-D PAGEd A AMEHT
denanration Z7loA] @MA B 7t 2zl polypeptide2 ¥
a7t §7] fEof huffer £AE vif T A719F 4 L& HHg
#of gl TKe] Ac] dREEL 2 27) gE] IPG gel &
o2 4A AYPEA Egped, o5y IAYE 357 $EH
= e A¢ FolA in-gel rehydration® ALY cup loading S
e Aol WA ALE Hug vl k3.

2-D PAGE Zd= densitometerst AT Ego]E ©) &, image
analysis 2to] FE=Y dA AR AZEYolr} sFEFe
24 4 e geld] A5 v AdHoln] gl F 18 AT
7hge] F7HHQl )] Algte] HEc) webs, i 200400
7| AE9 high-throughput gl £4-& 7+ sla ghie 5§
g 2o pele] A}, spat excision, 7155 52 A
4 AUEE YA robotics FA|o] A4 AMgo| 7lwF AESH
71719 o] Hagh Aol

Mass Spectrometry

$1¢] 2-D PAGE 7|zl o8] E2l8 W52 mass spec-
trometerel] 28] W23 AEEA FAE 5 2UcH34). Nanoc-ESI
(clecrrospray jonization) HZFE-47)E(35-41) sampleE-g el
Ay micro-LC, HPLC & capillary electrophoresis 5-2] prefrac-
tionation #H-L AR YAF F o]2&AA (hF Hi B)
A= Whiolth. MALDI (matrix-assisted laser desorption ioni-
zation) A FREA7)=(42-53) )4 polvpeptide S rypsino. 2 25
3 F 289 tar gel Aol A lasero]] ¢]5] ©)238tF peptideE 2
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HlAIZg 23, 449 massE B43hs TOF(me of flight)
o] wo| ¢]§H. MALDI-TOF w#le] 23t peptide mass
fingerprinting(PMF)-> proteolytic digestion ©]$ ®#48 Z} pep-
e e AFS A BRRo] dal $Y BLT Aee) 9e
= Sl& simulated protein databases} Wlwl, Hashs ook
o 4ElE open reading frame O ZHE] LT wyptic peptides] 2
wo| 7hhs] AlMHE & Ql7] ol dAlg B4 Aras o
He Jletozs ARAY dr]Mde] ¢33 98 genome
F ©dES FAsed FEsith MALDLITOFS] 9% 4
Bslux 7HE% PMF E412 genome database U] ThilZ =0
g At 5L sleA & Aoz ¥tk Tag sequencingo]
2} Efv FEHS amino acid sequencing2 database XL
o& ga2og o (52, 55-57), LY 7P AEEg
A4 BEE mass spectrometer2HE] A& peptide mass Ei=
partizl sequence daing FH83}e] EST (expressed sequence tag)
database 42 F83k= Ao} (58, 59). Triple quadrupole &
ion trap AAT T 0] & species(Z, AEE @ polypeptides T
T 27E9 Sds)E Foste uztze oz 5y g
post-translational modification B4 FH-& 7=A sluGh,
quadrupoles} TOFE ZFE Q-TOF AT ¢ A8 @
A71zA dA 1 ehdo] vl ¥ $hl(54). MALDI-TOF:
AR ALed Mg FERUE, 157 o gelZRE dojyl
F A e @A 248 AP + glona g AFEsd]
olef g EHdl FiHe 7)7lg wEnA =¥ g1 1 2
T dde] 9181tk ESiE AUldoR e sample X8
Fo|E BET peptide masst BE partial sequenceol] o]
HAHAFE 7F58 post-translational modification EAjell &
9 444EE, BAST F B8 WA ASSE 2ol R
£84% 2008 47Had,

247(z9] KF5

B 549 A5 off Be £UY TAE 4%
B 9] sample-2 S ABA A AEE FRY £ Adde
ZHol| A proteomics Holo] glo] F2A Holgth MALDIL
ESI mass spectiometerE of-&,-PMFol] ol& whwid 532 37
Hafiae Yutgoz T8 37k @Azt a7 8k (1) Gel ®
< membrane image A 0]%g] spot excision S microtitre
plate22] wransfer, (2) protease® AMEEF WA digestion (o
7l og 712 gAY AHeagde] EE), 3) BIE 9
WA AHES MALDI target® 2 depositiond} AL} electrospray <
S8 =gk Aotk I 9AE PRI HA® F Pe 9
# modular robotge] Fgsle] 171 spAT, ZH HAIES 5%
sl 4 ZYGE AFsld £ de 771 4 Awsn 9A
ZT 2otk B 77|RelA (ARE7)# Oxford GlycoSciences,
Proteome Systems, Ltd, Large Scale Biclogy, Proteome Inc. %
F% 7] Australian and Danish national proteome facilites )
042 2D PAGES #8351 Lol Quadronioh James(60)
T 42 dAl9) amay 71& QD gel) £EL AFHAE o}F
@A selzt 2T Yo oy APRES large-format
2-D gelg AMGEheT, geld] A7 ¢ 547 large formarg
o2 flel AAFH2 footprint Ex) ZA-Falel Ak Ao

7t =1 glok o] ZE gel?] 777 48 5492 Duracry! 22
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acylamide FEE229) A Eelagohd f3lo) BE geld)
a4 s it E9hE + AT Proteome SystemsAl2h 7
< BAMES AEge o AP mini-geld] AMRAl O 2HE
oo gtk 2D FErlso] AEHEUH oFE screening
projectE TS U BE o585 dA 2 Ade AHE
AHdelth. HA7A] protcomics AHs3he] 4E v|Fe] Large
Scale BiologyAtolA] Iso-Dalt formate.® F o 10049 gel&
4% 5 3le 7I7iE EY) Rud v Ao E§ ous dy
9] doje] E4uAHNN BY FASLS (o spectra calibration
T monoisotropic peakd] #HZ) olAx Algzle #AGL o
F a7t §IAT MALDIE o] &3 sample 249 A53c
TER AEE JAE oo 4t

R ZHele £ o Add ey B4z E] 4si
Roz 7idEe}h 71 2-D gel® electroblotting(61}1} 7o) ¢z
AR ARl ZFdte] nAstE duE Al = ALES
in situ printings}7] 913 AL AWEAY, HAZ 2D gel Ao
@A A FE0) electroblotting T3 Fo) AT YAE]o] peptide
A2 membrane 9o EAAA H £% 2L Ao|tHe2,63).
T A% L5A sampleE & MALDI-TOF9)| o)s] 24 71%%
ZolH, oleidt #4339 Asde Fely 7L &8 o
R75 = sample excision ¥ o]& Rz Had Sates)
A& dAd2g 7HAAA g Aolth ProteomicsE 8 U
A amy 7le ¥ 24 HEl W9 2L FR9) f¥e zE
AEE 717178 20T o]& FHEE) A Awols, o]AL gene
cloning, DNA sequencingel] & = = ALy uagad A8
8% 7keA @ AHelth

Proteomics S-2&0}

Protein Expression Mapping

Protein expression mapping2 2-D PAGE®} image analysisS
Mgl 24, AE EE A9 0 wd gadAe $He
HEE A7se zloz A ¥ 4 Yed, BLA mas
spectrometer?t F7HE o828 & itk o WHE AV|YF
Foll @ Ae] mobiliy W38 dod = 9E glycosylation T
© phosphorylation} & post-translational medificationd 2]
sa wads $f A7 2AY + U UL A o
o8 FASE TS 49 2D gl Aol eum, gl
FA7IES imaging 7o) % AHE e Ysf HE
g0 gzAez, ves e gude pde 9
sample®] prefractionation® H8.Z ahw], o #FAgola whulg
of 4 2449 rhs4el Atk &, dAel ks e
A%l get WohA olpel ©M welgyel %49 Wal
3 4HE B4R A7) dgol Bael Fhud §Te
N4 4 g Be Ao EAU

Gygi 5(64¢ ZAulg g weske PuEse P
7] #13le] 3 e mehgoh ICAT(isotope-coded affinity
agging)e} E2le o 7]&L isotopic reagentZ cysteine #7]2]
side chaing radicactive labeling 3 % endoproteolytic cleavage
A7l &, avidin-biotin binding chromatographye] o1& whals
EAE cysteined T3 peptideE HelA)7= Aok 7
samplec] ofgh Hilz AL peptide= mass spectrometerd} pep-



102

tide intensity differencesef] g]#lA 24Ho2ZH CE samples
7ol A v 3d Arr) P o) wWhHE HE
wll e} o] cysteine 715 7lAcl A AL AHE F
AT gy ol&H1 glrk wdd Ak 9o ® shie A
2 Algg #3 459 Sypro Ruby(Molecular Probes, Engene,
OR, US.A)e 7pdolck o] FARMHE silver staining ¥ 7
A4l detection limitg 7FA)HA A2kEA A] silver stainingol]
dlg] Ao} 10u] ©]4e] linear dynamic rangeE 712 FAE
2 gk aEt ABALHS AT hbeling 9 S
HHAD Pt Qo

sitel FARZRE $HE oA isoform®] 4= prokar-
yoted] 73 27 (¢l: E coli enolase?] 27| isoform), eukaryote}
HEE Holx 27071A) (of: 21T A W 2270 ¢ antitrypsin
isoform) ZA&c} wa}r] AA genomee] thEt AAzA}E @
o] Wy ojF9] W) e FEF HRE AFTEA
E 2ok 99 isoformeS] TR Heje ohg3t 2k ()
59 mRNAZREH dstA splicing® &®, 2) N- Zeln
C-terminal truncation, 3) co- IE< post-translationzl modification
(phosphorylation, deamidation, glycosylation, Z#|1. N-terminal
acetylation=} o] @A A7)Rale] dFE ¢ ¢ e
modification), 4) endogenous protein degradation, 1g]1 5)
oligomerizationo]tH(65). S22 isoform ¥AE H§ 2-D gel
ARl gle] dbA] AAENE g HAE] medification
2D gel AellM Auitt 5T ol HAE 71 Aoy Hel
o} tEEe] 2D gelZ <A isofomEE BAT 4 §lod,
E3) narow-range gele AMSEIY I FbsAL §S 27HEh
A, narrow-range IPGAAE @ A9 oz thal nl4
& pl zo|E Hels T isoformEE ] @ 4 sltkes). o
i-Anti-trypsing] 739, N-linked glycosylation o]2} N-ZTh 57
ohu]i=Ate]  truncationo] A3 ZFEe FAvogr 57
isoformEe] AA=T6S), ©] HA) 2-D gel arraye]] ola] B
3 PEjEgon PMF 93 Ao FAHUC wdz ¢
Hale] isoformEo] HA| 4 w5 DFHF AH spaEe Hlspo
rain)2 JERIZ|= S (o) serum glycoprotein)(67). 22\ &
WA Wy oF o isoformES HHF J1EHHA olEE
gl BAr|ee A¥T, 2AEs 4%, £ bicinformatics 75
2udd & o oY wEsdA 23 4F0l)

]
H A post-translational modificationd)] o] B4 Fo ik
0

gl Aol Ql4ksl(phosphorylation)o]th. o] A& 27kA] o] f-ellA4
71218t} &, mass spectrometry ¥-47)4¢] 92 Z phosphopeptide

E A% BAske Aol AR g Axn s AR
(68-70) Foldvie Guwae] 1zt A Halq 715 F8
3 dge gPEty o AR Wiojth old #ejof modifi-
cation pl Walel] 23 gel AHllA A= 4 Uk Glycosylation
o gy 2o 727 ¢ adsaME 7y wad )R
T 9%e L vy s)T HEr s Heldez vehlr)
W) 5o alcoholism, glycoprotein-deficient syndrome, rheumatoid
arthritise} e 2W Zde] o[ gd 4 QITHTI). Expression
mapping & A markerd] w73l glo] AFH e HE 4E
9 o} B4 AF ARE Ay HME FE5pA ol &
g 5 9t} o]HE HTZ wyo] cellular pathwaysZ 71743} =H|
glold geht Aoz ol4E & glon] whild WHSEFE

Korean J. Biotechnol. Biceng., Vol. 16, No. 2

fd EH4n7 delg HEALE Foup she Ao d#HE
o4 Baw AL dels] Y5tk WS AdsAe HAgAk
238 B3 4t} §lugls expression proteomicst drug target
discovery\} AEo|A FojAE Opors AEHS] A=) )T
FEE disted oM g ol 48 Bl o o

A HE sectionol ] E01 A4S AWSHES

Cell Map Proteomics

AE 9] B@e g dalrge 24714 2¥sq
‘protein machine’(72)0]2} &2l T 29 Ade] HZ
WFH 12 ek Cell map proteomicse= HFE W EAs= tha
EFAES Bolete 74 duEbe] 4EAE (protein-protein
interaction) 2 1 7152 EuoEK AXel FYA 15A
T(function map)& FEFT delth willd EA|e| ol &
47189 MEE MEAS(cell map)E S=EH o] =
Aol Hn, cell map proteomicsS E3] ZWo]u} drug response
o] FA#zA g AgE A9 disupiono] ThE AREE
of vlAe daks FYW BAFeEN AX /)5S Hota €
o QlTte] genomed PAEE oF 100000708 HAA &ole
T8 F 7je] Al UM - drug targero] e,
cell mapS TE&5l Cvalidated’ targetS: Folule AL Abas|
oul e dojgt & + Atk

ol B S 2 Y5l mass spectrometryE o) &, 7t
dze] 7l R AsAEs Y FHeke deE HE
FLICE(73)%} IKK(7H)% 22 NEL 4% glze] wrg o
2lt}. Yeast two-hybrid system(75)& 7§14 ] RS gz
oz 7t oA sg) ghildnte] iAo digt &
Execg g o w@ye] g&dE 7)AY o Hiknown
protein)e| GAL4 binding domain(GBD)<] coupling® #ej<|
hybrid P083 yeast cDNA library2 2B 2dd n)=)2) o
A(unknown protein)©] GAL4 activating domain{GAD)e| &332
ejo] £ WA hybrid ©@9ZAlole] 45aHE-E  galactose
sclecionel] 23] ZEHLEA B A HTAE RE ¥4
T & Atk dwtHod, shte] GBD hybride GADe| d2H
wdlel, AA genomes| M FElE protein cloneso] THEEA]
screening ©Ch I8} o]lgt dAq deiAzie] ulgEsHH
A58 E Bof AX O o T F(compartment)ol] EA &=
BEE we go|gtd ohE S Aol BHEE gids
Aolo] AFE RS screeningdts FHL 2y Ql4] REH,
false positive A& 7MsAdo]l Fa, vekglt 549 protein-protein
mercione 2 748 a2 7o) A9 Eatie
¢AE 72 U

Rigaw F(76) invive YA B3R E AAY fAHoEg
tandem affinity purification{TAP) WS 7|9tk 28] &
HA g HES taggingdtn o] FRDHAL FFAEAA
BEHA A E agging® DB ClE Ax o BEER 45
Ao old ipvive BEAE B4 Hn, o EEAE
affinity columne] <3 S|4gc. FA4 @wE g8 mags
spectrometry ¥4} database Z&e 2)sjy BAACL B o
A JRzo wg A MS 24d A 1D BE 2D eelE &
2l B 4% gtk TAP 7l&2 E@A dold AHFH HEHes

= vhekgt @A Ee B4 wHe] rledice HelA
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yeast two-hybrid system®the AL Adch, o] widle] M4
97t otz 283 AFHAT YA, AR snRNP B3
DE subunitE-& FA3T &89 ZL 3protein complex
fHR 54 FHe ol &H 9k gloj(76) L FEAL oln|
UG T 5 ek
Lamond® Mann{77)¢] A|¢tell w2, affinity purification-&
7F5# 3l peptide sequences 7HA| T gene tagging S A A Ao
2 2]88}3, subcellular fractionation ¥ mass spectrometryS &
HHez FESH Yo Pwd EFE A(map)9} cellular
locationo]] W3k ARE e]Zo] W £ qrh oL FAxog
A 2.2 physical mape! & Zol, & 24 g e I F
Fo ¥ PHdr FEE 5 98 Aojtk AdAos FAR
Ao two-hybrid systemS o|£35he] yeast proteome?] 62007)
D A S W3l ofu] R QITKIR). FE o] WHE HA
A Fld BERAY rly dFESE F owdde d ) 4 A
AR B Aol AgE o4 gide] HX f folding
A& g8 = A9t HS$A0 mass spectrometryste] A%
HebAlol #AE AR 74 ARG JEH ¢ A=
R

wld 7 FEFAEe avshed 9lelA eross-linking, co-
immunoprecipitation, ZEc}E I T o) 2|g co-fractionationT} 7+
& 718 9t AgaE B47)Ye] mass spectrometry St
HYEgn 999 o) 2 B 29 4TS 4% A%y
ol pete] & 4 Qlct W o] sample H2|7} 7hegt vy
e DT AEAT 9ED A1E ZeEd AAEY FER
H&32 "oz shed, of EAlE proeomicsg] HE3 FH Lo
7hed ekl 2 FolojA o SEHYE Adsle A1
A7} bottlenecko] E Itk E3}, genome sequencingsl| A &
TERY dd 71g5e AAH AFHIE proteomics F-ok2]
A8 AFeYL YallMs E5deld, F3H d7 B
A oln] RESE BE JlEEe] EH fF&9A 3L
Ae Aoz A7MHEL. HIo NIHAA 7o AHggd
infra-red laser capture disection (LCM) 71&& ojf Mdwizjoz
Al&sH 249 EAAYE ojy Hgs) ¥ 5 gk o2
A 54 A%k 54 A% i ool map€ A4 5 9,
apd] HERFE ZAbdM Afe fAH B2 Fud £
g Aoz 7lddt '

Y fo o ok

g

Proteomics Z|=x Al

A mx|2lAmarker)e] S U Drug Target?] ==

AgubE H8) proeomics7t YHHeE HEH 5 3le B
oks 53 oA WHe oFHl g @Age 29 =
g markerE EAIShaL XA ARE A J)2FA
Feolfie dolet ¥ F YUtk F, proweomics7t A7 FE 9}
WE gele] AEL 2o gl Gy okide] Aol AlzA
A AFE 4 A dug argers ot AEA NES EY
Hog G 4 ok AN 243 BE 22 A differential
proteome profilinge] 8] ¢ 2 AHAAHE AT F sle
FHEA)(diagnostic marker)] el a4 el =g A
ol ¥A EA(marker identification) 2 3 o] rize A
ol Hgazl divlz Al ESTFAE (Aarhus, Denmark) <]
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Celis®]) 7% & Jeht gich 29 7494 Al
sample £ o[£3}ed Q F(urine trac)s] WHWIE squamous cell
carcinoma(SCCY e FAT 4 Sl  psorasmelglz  d=
biomarkerE &0z FANMYcH, 7 WIs G
& 2 dEAdo] AZd ) gick

Targeto] 2435 I =4 ¢4

Proteomics<= Aef FREHY ¢h3
T 8o yisith ojie AEA %o} reference
protein profile®] H)l@¥-48 Fj4 o]Fe] A £ glov, o4
AsA HEEUEE hHcE 9w 7xs AN BNE
Aolg] JBEAE &8 E £ gk o HE S&4E lef
FHELAEE Istn FHHgsed L85 AL 3A 2
oka] Foul, Y#HE Large Scale BiologyARockville, MD,
USA)yE 3hte] HgEde) A i wgal udd] nxe F3k
S TAE 4 e ZAe E7E Z2adS 29Etd A
B A% lovastain®) FE7)ztal vl Bg Sgae) 4
BAS HoAdFE 2-D gel dataS ¥ ub QUrk = fovastatin
ol A W F2HE thAEEel FEF thd dkde o)A
= AgE w4y Aot

Target validation2] % HAEM LB
proteomics& #4& = JUTH, P 23 54242 A
H & gl wry okbg vimale SAHGRE B4
glth= Aelth. NovartisA(Basel, Switzerland)$] Steinert cyclo-
spotin: A(CsA) T A%d) rat ARATAAY phild &y 5
AL 2D gel2 Hlmw EHsled CA Fo] A down-regulation®
Wil spor £9) il calbindin® g 2HIEHGrH8I. of T
& calcivm® binding® ransporte] Frolaind Aol mjalw
(ubules)efl A Z7s= wzdd, dA Csasl ESAEF
intratubular calcificationo] calbindin®] 7hie} wHo] ¢rke ot
FH9 FAEC] &% RudT vk weba, AR 2HAxe
2D gel B40) CsA B34 9l 7o 2AHHS FE AF
W F& A7} Ag A2E 89 2282 24Y @ I
FF FHEHE0] Hlu EFHE EFE reference EFZ o]8E
T g Ao

AekadAo] M 802 proteomics7t &8 AEE Fo
Sh7h Large Scale BiologyAlZl cFES] EAE HEdle
detector 2A] rat liverS AREHE Zlo]ch(82-84). 3L 1930 o]
F vFe] Y dAEAoAE drug action ¥ drug toxicity 2
471F e 3 FRE dojllr] s o cancer cell line5<
faeE 42 AREE FA9E sen A%lcHEd), F
Tolle T AE FREASY GHEHYUL 25 v FDAY
FEL 2 Tissue Proteomics InitiativesZhs program$ A ¢8l1
Qltk86). H2ol= Hoffman-La Roche, Glaxo Wellcome, Millenium,
Pfizer T3 #& Wy Ar|Eo] I HEAURKdiscase
marker)$} drug targete] A3 #FelL EHow tFHos
prorcome A7E AUsln itk Proteomicsd] 23} AFHe= @
g g Eadel digh £3Eq BME AsE dog 3
W Qo7 oF a9l W 448 7sA s AR
o 9 By Adolgt 705 AL S4pd Sadsivle A
o] Yura<l ARdolm, cystic fibrosiset 2 AHe FE, £
b2 Ede] ¥-slo we Awel F4 Axrt AW T
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e eolge] AWl A7 UG 242 ¥ AWe HE
A #89lgke AL o a9 dug rargety Fed o] F
t}. B2o] drug discovery$l molecular phammacology H-ofolA]
proteomics& FE51H 2F 71909 phenotypeol] ulz}l HAE AR
uiE A T gicks ARE sheA gk

A|2HiHO| Hiat HiA|

Proccome |7 A¥2 AwWe] 91, drug rarget, A JelA
o wuld 7 4uds B40 deA 494 A 2P,
AZF i ook AL 5 A AFE W Hdo]
HEa) 2 £ gl dE 5o proteomics H3} cystic fibrosis2]
we f19lo 2 ol& pumpd] HAH AL #Qlatz Az
9] SIEA o] pumpE A FEI7] Y3 A4 A FHH
o] ol&H st FHo] QrHs7). m#, vyd I S35 g
dAqslel ME e f4F FEEC diE =L affiniyE ZE
intrabodies, intracellular single-chain antibodies 2 7Fs4 sle
AFAZ ANEE7) 8 AE F4HTE] o4 S e
Zlolches). e}, A9 EE AHEEe| urgetingHolof sl
Duchenne muscular dystrophye} 7+ Awe] ALE AP
Ho R A2E oad ookZ g Awsle o] AA
FEE Aolths9). A B do AF A7AT, Gz 43
&8 W my(F Ty lysineo)tt arginine A71E X EHS §F
A71H AE B BEEELe] Frhge Alde] BEng gt glch
%, HIV-19 Tar @982 AZ HE f49€ § OE $5 9
A5 §8H 02 cross-linkingHEH(90), ] 11719 ¢lrx
4+ M€ (YGRKKRRQRRR}2| Zxd] 7918l Aoz 9y
o} o] ofmiegt MEE FHAZ A in viro B in vive ZF
o4 120 kDol gat= Al D H7A EEHez AT W &
ge] o]FolF Aoz Bug uf okl @A Ho] &)
peptide sequencee]] 28] FHLH7E stn, AT 4 FE argeting
o] o= Ax MXE FolF (issue-specific)ol2t= AFZAIEL
29 AEY oA XA Ay 2.4 g Fok

Proteomics 7|=9| 8% MY

d9lsl o8 AekslASo] prowomics Rob] B UL

Z 523 9198, hardware 2}t softvare 7| B WA 7S
o] #glol ME A9 e 84 FHZ Ro} proteomics
ohz meA 273 PeT A4Hez AE Aoz wuw
olg|g AR} Bl & LM7)&, 7719 42¥88 4 &
8 7la AEE ALEMY, TEE bicinformatics 5] 7l
e Aol Austd Feo|oh PR L2, sample solybilization,
subcellular fractionation, protein detection 7]& Fo] & 7|42
oW, 0 FL& pH W99 PG gelo] A Hg=d
2D PAGEZ ol4% wuid el 3 BAe) dsatE 52
E gAE Ade) EHYTE Mass spectiomerry 71E2 ALE
o) Wel wdel RUEdl o] A&HoE AuL gen
gozt HURN ol we WAol UL AR /udn:
Gelolt} membrane blot AFellA8] insim T digesiion °]%
ZHtE MALDI ¥A48 Axdte 2y 2.D PAGES} mass spec-
wometry HAE A3 EFAFA YT 2leAY AEEe] %
ow(92, 93), 2 AF gel®} mass spectrometerAlo]g] 2139l
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interfaceZ ZYT gel processing BAE HABFLEH 2D
PAGES 53¢ ke @il £4 19 AF3 7i&e] Aidd &
e 7FedE A FAAAFA HYT o 2R Vs e
W cEe], AA A o dYddME 2D pel
image analysis2 E§H0Z 3 £ g AN 2D
PAGE analysis platformg& T35 $rh o9} 8ol RE 2.D
gel image, mass spectra, sequence datav= FHA12 25 database
geojol 8 Par} don, F2EHOE genomic datad} E§H
Z. database HH AZEgolof 23] world wide web o4l =}
FAAZ 8 7hed AR souwce7t B 4 YRR AEARE
Topll M B2 dle] glojef & Aotk

Proteomics7} functional genomics programg $45817] 93] 9
3 HyEolehs Hrle o|u AR Aoy AEFE
WA HEFY dAola) gFoA o5 o9 AF3) &&
g Aries A el 22 ETE el & Ades
Adzbgel. B35 vAES dRc T4 dApoje] Ll
proteomics= & 843 S£tie]l B F£x gy ZAH4HES A
el FAZse wAgy Az, dAEAde] o4 HiE EF
Ao g s Fo ¢u dAFEY 4og AsE £
= Q1L Ao|W, invivo B in-vifro protein-protein interaction-S-
Y FAste AFE SEALY AR £ Y FEUE A
e 88 & gE ok EE P Ee biofilm F4
# 7AEs wEdd AzE AFEE Agolt DA
bioconsortia A% e $8T = e §F oFopd 4%
Fede FEEAET & Aok Ay Bz o9 Fe
proteomics 8] F-8¢ FEAL HA Az Fo| ARHUAY 4
SR AE OF vdEddn AgEe d Fuke] gle 4
ol (#A W WE-E T 18%F HEAY AFTRrt @43 &
5913, "k hebs f-8 TMEE dg Ay diot ¢
o2 s Ao & Hart ok

e HAl B A9 AYPEe] AddAE dides
expression proteomics$} cell map proteomicsZ #438 F52] 7
AR MulAE AFEn FHletn e, AT E4
3= wiAo) AFT FAle A9 prefractionation, 179} 3
& labelling, gel¢] loading &% Zh, 221 mass spectrometry
£ 2P TG 5 08 202 B2 Utk Geldl Aol
AEEE glew spot excision, proteolysis, mass spectrometry
E 313t robor E=F A Fo) itk Proteomics®| nanotechnology
Y8 ul¢ F2d Eopld 2D PAGES dAE £ e
capillary-zone electrophoresis(CZE)(M4)}E 444 oA 2y
FEA7 e Aotk 13, ZF AWE o)y HgandE-S chip
o coatingshs Y chip 7142 AF dl§ B2 AHE Ro
3 glr}. Procomics ok $1HAlE A7 Aos E4d
Faletel dAE FFolUnt ABAA £ £ uE L 73
7 € 2 e Aol
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