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BRI SRt f
DR RIS PR 2000 P T 1) S it e 3 A i B2 I B, ZEAR SR I S Py, — L
JEURZ AR ) R R AT A FUAZ AR A R R A7 51 e 5 . 1995 4, AL v L AT g i
PRIALP 3 B R P, ARG E AN BIB AR I (], 3T 50 /40 B IR S DR 4017 91 4
SER. AR, IXUSUE IR A MU ThRe I — AN . ARSI, Y52 DNA
FEAUAE B S G RE R AL ) S5 i Tl . SR, 0 BED 74 (mRNA FIE 50
(1 A8 B A 0 PR A ) 25 () — AN AN W] /DIR853 DNA TP FIE BN BE T . 1)J
DRI 7 ) 2 A5 BT I e s 2)BE TR P A (AR R 5 3) MR S B M AR 2
4)F PR Bk s S TA RS2 s 5)at B R /N (R 80<300 bp /) ORFs I HIL: 6) % 3
IS R, Ak, mRNA ZKF 5 A B T8 A 40 M s FLEE A0
FEAL S mRNA FGE; R U mRNA 2 [8] (A1 R Bl 0.4~0.5, ISAEAER:
SR T BHREUET LRI JE N A%, M, I DAL AR R A i R ek
LT NATTS < i PR I AR o 2 S R K

1 wAFRAIE X

5 [ T4 (Proteome) [ & e 56 1 Mare Wilkins [1] 424, $5h—HEER4H
(genOME), Bi— N4, ZHZIIL I A 8 1 I(PROTein). 82 FURZL IS 5
SEN A M VF 2 2200, BRI L HEMEDIRS AR 2. ki,
—AEEF T A2 A mRNA BB, JFH, W& ARV 2 A T R
JEe (2] . AN S AR AR A ), Ea A E N
JRIE H A R DO R AL H (3] .

11 JT 41 %% (Proteomics) b TR B RS, X ASGURT L F AN e & Al
M77E% L4, AR A% —R, AR —AEM . BES e AR R,
T A — NI, A 2 A b T A AR R R R, O PR 1 B B F
AT @ I, % e 2 A= dr i RE e m, DA S A e B R 3k TR 2 11
Bl 05T . VEA—T IR, AR ROIFIENE IS, T2 O 20 £ 5L
B T2 ) W R 5 L g s A R 1 — e A 2 TR A LI H Uk
(Two-dimensional gel electrophoresis, 2-DE) Rk — 5 (1] Bl % 3 b s 1 5 R = 40 P e
WEEZ T BG AT, ORISR . SRR AL 53 o3 BT 6.
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2 WAL T2 BIKXLUR HLJK (2-DE)
AL ST K A AU LUK BOARAE 0. XU LYk i O’ Farrell’s [6]
T 1975 1 ST L7 B5 2 1 000 A E.coli 2511, JFRRWIE ARG AZ
FGE M, T BEIAEEITARAG. W] Uk SR BT ], 55— [ AT A SR A, SR
W pH BREE T B, 25 HIOSE R B, FRE S0 Bt PR E. H
BT, BEE SR CEURRE, CREZT I 10 000 I3 si(spot) [71 . 24X 1) HL UK

SR AT )T S DL KN 8 B ) 0 BT A2 45 i AT

it il % (sample prepareation) R [A] A 25 5% 2-DE [k, Hbs 2 R nl ey
R MR PEAER, LA iy 70 . P ST A BB AR V2R3 RS mT REH e A
SR, WHBEGA P EMER. X IEF(isoelectric focusing)FF il (1) TiUAL BRI J 5

it ARPENE SR e A R R A BARE S, JFBR i iRAF AR A i PR
PRSI NN — D g i A e Bl [2] . 3ok,  fEAe e i,

B 14~16 DML H 28R = T N Eh(ASB14~16) @B R iy [8] . T
BV 2 mol/L B IR AN 3% TG PE AR 4%CHAPS (1 98 A WAL 4 57 /K 25 A A
IPG(immobilized pH gradients) % L[ 9]. =] A (Tributyl phosphine, TBP )
HUAR B-$iAE CWEER DTT 56 A 4 () O P9 1 B, S8 7 25 I e

JER B R g [10] . PR B A VARG I B (T VR AR, AR
A HAMRA S AR EORFERE I e d M TR~ IR R (2] AR
MU [11] EBRIZIRDNA). BRibz oh, HUCD B R R o 7R, i
P 12145, S34h, VN PMSF 45 85 (IR (131, rl RS e 38k, i
TR LI IPG RS TRBUKIN, WAEH KRS R e, 584 1PG
JBE s JE S AT RE AR T BT SRR Bk [14] L BAh, (RFEREE F (low
abundance protein){E4l N P BEH A EEM T IhAE, AR E ARG I VK
2R, Wy SR F R SRkl (151 . V40050 2R B (A 7o 21

P AR (LA B 1~ 15 mg Zbadt) [16, 1710 N FHBURMERI, TR &
Hfguddt, n—Fh 2 k%% 2-DE EIZE(MI-2DE) 2R LR 58 B f LA R A K 43
HOAIR N (187 . v 4L Ak FURIAZOBE 4% 2 11 45 i £ 111 (bassic proteins)[¥17) B2 7

PI(ZFHL MR 10 MBsi e [11], ™4 0~10% AL B BE AT 16%
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() AT T YD 2. 8 ) G e TR 9 T e oA B n BB B Fr e 1k [19]

2-DE [HIIfGIFIPR A oy B R T M. o o R DR B B KR P (1 90 6
fe A RV T BRI C L (match). %F 2-DE 15, A 3 MikaEEd:
1)ISO-DALT (isoelectric focus)L O’Farrell’s $5A KRRl 55— 1) B FH 4044 W5 1 o
fift )7 (carrier ampholyte, CA), 7EE RN pH £H1E. B R AEN T ZELK, pH
B AR, 5 A W W . 2) NEPHGE(non-equilibrium pH  gradient
electrophoresis) [ 201 FT-43 Bl 2 (1 (pH>7.0). W R AR B P AR A, Bl
A BT R T k. TRk, R A H DX 3R A% Z AT PR S T 56 A
{BAR A . 3)IPG-DALT & &1~ 80 AR 1. 1 T[4 pH £ & (Immobilized pH
gradient, IPG) [21] I HH BT T pH B AR 5] . IPG i3 immobiline JLH7
IR T PR e ™ A [ e 1) pH BB S, Sl T IEF R, A B E B RS
PE. HATAT DORS W VE LR L . Wi EvEAD S AUk, YuRERsE s pH BRSE. W
IR YE pH 3~5 S Mt pH 6~11 1) TPG B BB A7 i AL I pH 4~7 [RB6
AR TR R 541 B B (proteomic contigs) T A #4055 [13] .

G315 5 IR BE s AG Dl (spot detection) MR EE 2. TSR A FRIAS U 42 s 1 43 25 ) R
F O 5 2 AR LA PR AR TR . BhAh, B 75 2% R S 1 £ TR /3 253 L
FHUREE T4 M AR TR A A E A T RIS M . AT, HEE, WM A
Qe G w5 2 MR EERT PL X 23 S IS A M BOR. AR %% LUl —Fiisr il 2-DE (1isAT
Jrik, ARSI 2~5ng METE, PSS R-250 BUk. A0 M
ANREHEH B i e, — S HLRIANE T PVDF . U P FR e AL A
WSS, JROOE T0E U TR [2] . 53— R R 1 2-DE(ZE SR
FELK), S P AR ] (0 b S bR i BN FE i, ALE ) — ke b ik (1
KB G WA, @5 T JURR 2-DE (LR, IEGN e SOdAT R [22] .

BRIAALL, 2-DE AMA R WD ok, el EZ AU S %
%, nE s Internet $K7F, KEIRAFRALRAL ANRPRSHIEHEE: HiK,
i DIRE =45 2-DE Jih — T 1E R 25 B BR

3 WA RA AN SR --- %8 H R (Identification)
W H AT B AR A AL B B AR & 2-DE, A BE 2 TR Bk 2 A e AT
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AN AW S E . X, AIAE B G i e Tk, b B
WKIAE 20 . CRIECR A8 1Y) comigration 7304, BEfE—MA WA A
B FERI R R IE, FEAZ PR X BT VETEAL, 1 A BTl HRE R | K67,
NG B L. HET, i IR R AR T e M ST
s bR BOd AT 5 IR 2 IR R 2H 43 43 A R 5 BT AH DG B R,

(1) K% AR (Image analysis). “i# K572 2-DE %7 HT A BEKSE A g
M, R E% BB B NI R, R RELE AR HRR EIR
AN, DAURKEETT EAU IR AR AL BE, WEAT 5 ST, 15— R
(¥ 2-DE BERF=AERT s, mERES) MR T, BRI ashs s
T TSR BT LA PR . B, SRAE P SO BT I R G0 A
& CCD(charge coupled device) AL W% B A% (laser densitometers) Al
Phospho B\ Fluoro imagers, X GIATHF k. IFHCh LLG 3 (pixels) A HLAki 1)
SRR, HR, EEGKEEKT B g R, ATESIN T, CAEATBE £
Kyill. FJF Laplacian, Gaussian, DOG(difference of Gaussians) opreator {4 5 it X
XI5 T 500 B, RGeS A s . TR, A ). B4 B 11
PR 20 I (R B — 3. AR — s R, 2 H0R Gt DA B A0 O Bl
TSR AT, ARG I PRV A R BRI B R A, S AT 1 A R A3 5347
DASE DIORE A 5. i3 B 0T SRR I B kR DR B RS g e A 1 R vy
WGBS S, LA PC HLA RG34 Phoretix-2D 1EHk% 5221 Unix
NFERI 2-D PP EAL. %=, —H 2-DE K% _FIIBE S, U2 KSH
LT ECER BN W EAG. T 2-DE H I 100% ) A M2 AR A A
(K7, FHIRGHE I T 1) 4 BT IR E Eox T~ B a0 BT R it — AN k. IPG BRI H B
LB R AR A 5. DRI, SRR AR FEE PR AR AL v 08 i 3R A5 B ) e SR AR K
JERIPAT FEEWLM. FOREC LG IR 25 44 A R G005 Quest, Lips, Hermes, Gemini
S, VPENUNEWARBIE . SR YA R B B i AR A, T
LML FUAR BN S TEAR R TR (2] . MEHGE s B — S AR AE,
HF ToE K4 50 NIEHIBEsAE R in”, MHTRA XL, 25, ¥ ek
AN e KK PLAT MW7) G TS 2 % 18 | 20 ANBCE 2 1 2
B BT R IR AR UE e R TSR AR 1 PTRT MW [3] . 7EBEIC S0 4T R 48
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e CUANEE BRI pI B 25 P &%, A3 B e A P I I, Al
VI TRPR A 8 DR DR AR T S 1o A% 1) 5 00 b A (R 2R L N PR SR A A A 114 K 2
U AZAE b, AEVER BRI & 1 PLAG T Z17E+0.25 A, [ B, TR
R B 731 ) DAANEICH P vh H 53, R 77 A R M 701 (R A SRt o 2
(K197, RPN A R KL 30%, IMEHPES 2 A NTER. i
e HA I E AR e s e (18] .

(2) s Y- (microsequencing). 8 15 e I > 0 A B 11043 BT R 4
A, FTLAR LR B IM5 B S SRR AL 7 /3 i AR IR 0% (PMF) i %52
H1 2-DE 73 B H, HEEE K N-AKi BEdman FEARTIRE AT %€ 1) 2224
A H AT O SEIUE TR IR I B Sk, 1 e 2R R Sy I R 1 T
fr. PVDF JRERBCEELT el b, deta, UIR), SR HEE TrAct, T
subpicomole 7K PR A% E [2] . HAE LA : Edman PERERZENE,
JPHILLAE 40 min 1 ANMEIERRIVERF= 4 5Tk, Edman FFEAENTFER: iR
R BT, RN AL T 3~48. XHBULHIZ ALY Edman FEAR 8 FRUANE & 20 4T
E BT ISR AR, R AN B AOCE LN R SR R, BE
S A AR TGV E 1 v FIE RS 75 1, WIFRZEEATIZ A1) Edman B Ag U
JT.

UEk, W E B Edman BEAE AT P2 AR 1K) N-A T IARSSE, X4 I Y
JPARR AR T Edman FEME, b RO — Bl D8 A% E. 9% Edman
(IR AE EA T PR kgt DLRGH = AR N-R Ui FR A RR 28 IE 10~20 AN/d, R Fk 20k
&R P A ST AT S A RS AR EE A TR YE, WA IR 4 4
B BRBUT R RILEE G o SRR, ) DUSE I nfe b e B . 1
BLAST f&/7, ] 5%t (18] . HulG, KM —Fh Tagldent fIH 2 FEF,
V] LABEAT R R) LA S sE . X T AR O At e (23] .

(3) 5 itk (mass spectrometry)AHIC A AR, JFTHE O EHEHL 11 5T 5 2k D4 11
HEER, TP T OB A EA S T e 2 ). Bk BT B s E R
AT A EZH S, DR ANLIE U, 2SR NS T TR e E.
B 5 A R T B SO A R B LS R AT IR ) BT (MALDI-TOF) 4 — kb =X 1% 2§ 7
R, E AR A AR B, AR AT E A7 O HmE 25 5
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WHESI-MS), S —IELL B A 510, B o7 A 8 T A DY AR 1% sl A
A7 I TR, D3 o A 1o [24] . JEAESR, TSRS E A AE TR 2 M.
£ MALDI-TOF 1, 5 8 213 A 02 & 1 [ 4% (ion - reflectron) F 4E 18 4 HY
(delayed ion extraction), FIAAHMAEHINI 7> 5. (& ESI-MS ', 4K 55
(nano-electrospray source) ] Hh S AHIA T R IFIFESETE 30~40 min P 5341 )
BE. ¥ SRV (0 3 A0 HR IE 0% (tandem MS)BXHT, AT 7E £+ picomole (117K
Rl A5 FH B4 (A 5 RO BT, W ATEMK picomole $i% femtomole
PRI s 270 FH B 405 Uk S SRS FH I, T/E/N T femtomole FRIZK-FAS:
W [25] . E2WTAE attomole ZACP-BEAT [26] . HHTZ A EEME . BAH (03570 2
S I A VT LR DA B S s 0. R T U SOR R Fr B 11
0P i B SR Tk M e e [2] .

DK TR SUAR (peptide mass fingerprint, PMF) /2 i Henzel 25 A [27] - 1993 4
P TR 02 Bl i 2-DE 2385 AR A eI L BfE I B TR 2R ok
WA TR Y C- AR I AL BEAT WL, W7 2P 7™ 25 TR)KS A 1) 4 - i i o ol > )
(MALDI-TOF-MS, 5} ESI-MS), IX—HAREM 56 s IOFE v ka2 0.1 A
Gy YRR T DT R R S O PR b B SR ATC e (R R IR 2 e S
JIT P P St W 24 2 (1 BT 7 AR 1), TG T ) 5 SR 42 OB 2 P ik 1 B S R i 2
LA IO B H VE—HAT RS, a7 Bl ek — ARG de 1 45 e
T2 I BAFE R 2 e, HOXAS S A ] 5 5280 B (b B o R, )
VO IE A S e T etk (18] .

)ik Bt (peptide fragment) (5540, Ik RIRGARM L A S, AREE R
FIATAE I IR BeB s . e B, BT — RAUI B 52 ok
A B RS 7V N N-B C- AU A% 7k 22 2 LR, TE U IR F
B(ladder peptide) [28] . 154 LA—Ffnf 2 il ) b 2 A5 0 N-Auii FeAi,  ml =2k
KA —ZRI IR IR Brds— & £ H # ik st 11 MALDI-TOF-MS il
I 5y R ENS KRB IREG N, A C-AR i R B AN [ B H 1S IR TE UK
B, AR ANEEE ] P AEARR K IR 81, H 43 1Bk i 22 DA DX 0 it 22 12 (128.09)
A2 11 (128.06)[ 18 1. B, 78 itk A% P N 5 )5 2% (post-source decay, PSD)
I S# 25 (collision-induced dissociation, CID), H &/~ & H N2 T —
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AN IERRIEFEE TR 1) — RARE R . Rk,  RFHEWRTR R BEF 5 [29] . Bk
J1BLPSD 143 M 7E MALDI g i FRES= A4 7 M5 . e T IR R 8
E. I, M RSO BAT S AR E B 1, 7 AT R BT VA
Ry R rp A g 7B 7, AR AR, FH 2 AL ) P s ) e A A O 28 1) A
IR/ R BE [30] . ARG F= A AN TE A v B, BRAE IR BRI 16 77 4
170 FEACKI CID, A LA—A> =R PU AR 5t ESI-MS 5 MALDI-TOF-MS Jt-#fill
PSS ARSERL. 7E ESI-MS w1, B HL S5 ™ AR IR RS 1 78 TS 1 55 — AN DU AR 5
b, A SRR B A 5 AN T, A AR A A T
F BT S = AN DUR S Tl & [31] . 5 MALDI-PSD AL, CID £&5E
DA i, KRS BOREACHY S BRI N T s T T R R AL SR
B W) 272 S vl g WP AUAE IR — iR A SR I . Bl R AT, B CID K
TR ] FRAF I LA FFHUIRARAE BBk FURR2E. IXFE, BRE IR BeREES 11
S FREAPT B N-. C Bk AL DL e — MR A [32] .

(4) IR 5343 M. 1977 T8 AE R SEE AU — M LR, 2 PR 1)
“HTER AR, R U R TR SRR A o REAE sk — R AL TR A 1 e
P, AN T IRBTR B SR RS, Latter 7 (XK W] 2 3L MR 7 I ¥ 66 F T\ 2-DE
e ERE s r i [33] .l BN AR e I 2 R IR R I 58 R A ST A 7y, B R
W ENZES] PVDF JB L, fE 155 CREATIRMEKAR 1 h, X — &R PRI A
LR AOBEEL, B —FE A EIERRAE 40min P FSWAT/EIE (il B, WM A
100 ANMEEJI/ A (3] . ARIEACR WAL/ R E H 22 5 00 5, R 8dis e it e
FOATHERS, e 22 8 A AT 5 AR SR U SUB AL I 20 53, 2% B8 Ge 0 45 AR 15
OrBC AR 22 5, XA T ek ZE ¥ B B AT A5 K. Internet EAFAE 2 ANRE AT H
TR LML 531, 1 AACompldent, ASA, FINDER, AAC-PI, PROP-SEARCH
, M, {E PROP-SEARCH ', 4143 JFHIRIZ IR I B B F R A 2R [R5

FUs (2] . ARSAEAE— Lol i, Al T AN R R IR PR/ B 38 B A 23 7 A2
A SR IR . WOV IS S ) A TR PEREAT S e

B 48

i)

4 FRAFHM M AR 2dE 7 (database)
B A T B8 7 (proteome  database) # W\ A J& & 1 A AR 677, B & B
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HEEMEATEL, WEARPTY . ZITRIUT . 2-D PAGE. 3-D 4.
TG B R DRI 2 S AR 5 2 5. 911, SWISS-2DPAGE it G 46 A 2K,
N, A0 ARAEHRLE B [34]. Hirh, E.coli SWISS-2DPAGE %#i % /& EXPASY
T AEM T RS EMN -2, g www K URL M 4k
http://www.expasy.ch/ch2d/ch2d-top.html [35] AJ LLAi#i.

RTINS, LEBRAT R B AT I B et — i, JF vkl —
AN P25 P ) — 25 A Rl 2 F A (R B P s g — MO B K B 5 A 5 T
B T2 R AR DG HCHE BT ARE. 20 M BRI R AR O 1 T4 A AT L
N BT AL, EREERPRES N, @ B ER A IR IA K, BT
WU BB e 2 G s nlk SE I At — 20 R, B R AL T BOR B A B T
Hys e, vh SR g 0 A R A A — AR O S A R L R
(Cyber-encyclopaedia of the proteome) [18] .

R 1O 2R PRI 21 3 () 437 i R AR K S R s . A VA B — A R T A
I, MERTHE EWAAT: DGR BB ZI0REF BN 2) I AE% AR
FERE, HUUBAORESTES. BT EES: DfE R 2808 K, 2)Erm
ATT RISt 2 = AR BT I A s 3) 3007 TR 40 M Py A 11 0 0 A E AR FH g 2
AP, L. BERNE A TRELFER [18] .

5 HEAFHBRRHE sl e (HTS)

HTS(High throughput screening) %4758 [ A 5T OO IRSE. 7RI i)
AR, TR S TR, B B LAERE. HAT, IR
(FipLs A n] [ )b 3 2-DE J5 i 4 PVDF . JFUENLA AN L. AEams
il DLBAH (35 JERE R AT, aniEATBE D), L. #HIZF PMF,
GILRRA I3 3 A P (R4 2 SO, AR R B/ iRt s 1000 MR, B4,
WAFEPEIE F A AT AL, W A 25 4% COMBINED Sk AbH4H %, Az
WA B L R8s P AT R A PEAL . R EEE 7 i R W] HTS ZZIA%
. HT, BT WA AN = FokR A R B R A A D
MALDI-TOF-MS PAEER KT 1000 A8 IR Z 734 2) i) ESI-MS/MS EL
SEQUEST, AR REEG LA /AT JLIT 8 A SR AR AT P HUARRE s 3D X e Rk
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JREE A R AR B R SR AT AR B I, AT B A 4 L E 1
IZRIRET B JF PCR 5 103K 4347 = SRR [2,36] .
gF LTI, o R L e AR R v A M 1 3 B R O) B S B A A U
i, AT B PERR, A HE R B R T AR i 7 A . AR e 1
RG], H T SRkt 56 35 £ 11 STTTUR S 1) 49 A, e AR 40 v 12k
THRERI AR VEME S, e LIRRE L, 8 A AL WK 2 (2 3R R 2B A R 22 I B A
Jie.
EAS DIV IPS
ik RS
WAH HPLC R4 | B4 LC 2% | AMHAIE RS |
HENEAHA RS | BOHAE RS | B2
i 2 5t
RATGE | DURRFERGE | BB | SRR T |
EE | BURERH RS | ARBH RS | B
S5 PRI 2/ T A A%
DNA MFAX | ZER RS | B KRS |
EARSN RS | RORRSVIINARS | B2
B A alifth
ORI | AN | EOEE | EORUE | Ot BEokdn | R

ﬁj\
B | FABRDAUL | BATCLEE | SRR | BB | SRR | X

=
IILE

B
PAGE Béllethl 4 | A (kiR | TR F1IBERE |

HEEbRER | EEBRAE | ARG | ..




