£ EEMIBHE Progress in Biochemistry and Biophysics, 2006, 33(1): 5~9

www.pibb.ac.cn

P13

FIRS TR

G RE B R
BB IS R AR

? ,lé 3) ;{;5] ;"]. 3)

§ g

F«Zj:\ i;f\‘ﬂ 1,2,3) %=

O R KA EE B, K7D 4100085 2 A IR AR (A AL N S %, K9P 410008;
I Rg KA S 24 B R 5T 0T, Kb 410078)

WE  WREA AR EA AR N TR AP, € LSRRI 502 WA a7 5575 T e
FU, o, SBPEMURR IR R PR AL DTN — DTN St TR R SR RS W R R AME,  BrEUR R
BAFAA N EE AR R FRAE NI LR EY, 200 7 AEYAREY) OO S AR S 1 DU
) £ 20 T IR AR F AL A S, SER BT, IR A AR 55 TIAR B DL K i 3 5 412 BORAE I R W5 rh (K 1

HEE.

KEIR  EARAY, WWIREAJRALE, MR AERREY
ZRPES RT3

] A 4l (Proteome) 5 H H i 4 %%
(Proteomics) HIFEH 224 TAT 10 F A A [N (R],
FURALI A SN R e — NI A2 LA i)
I ik i pr A de A o, d E 52 2 A s
SR HE AR BEATAIEFEIR — [ T % AR, AT A=
THUG, A TR PR B R b g AT ST R
W . — P K9k & 1 i 41 2% (expression profile
proteomics) HF 7T HEHE , BV W] BEHL 4 B BT A R
J o IR ESRIE,  SE R R B4 W] g K
TICVESAT, DR 20K 5 1 4 2 FU SR 1)
BHF D25 22 HbOC 3 T A iy B2 (1) SRR 5 07 10 5
gy — B 7 vk 2 Th g BR H R 41 4% (functional
proteomics) AFFTHENE,  HIKEII IR B IS A A —
ASRAET A ER T 5K ZERRILER
IO 1w PR 2K 11 i 41 2% (clinical proteomics) 1F A% 12
FHIX W0 1 M AR

1 # &

I AR £ 11 o2 2o B s AL 2B s e — A4
op 3CFRE e M E B A A BORAE IR RS 743
SRIN WS, IF IS8R R TG 2 WA
ST ST IOT RS, RGN N ILAN I KR
T3 SIS L IR B 1 AL AT SR 1 AR s

/P ESTEY/ MEERE = o A te i B | )7 N s = D i R
FAT il B8 F HSm A5 2 R LA 125 2 W) 1)
JRVENY, L n 5 ] 1 SR R 5 P A L SR 24
AR LR ey aicul ()7 NI -l = D= s 2R e T |
(FDA-NCI Clinical Proteomics Program) F#t A\ [-1 %
HEATHSY.

I R g v, R R el T L R s 2 AN T 1
(PP IR Sy o N 1121 (777 -4 B D e R ea U /i1 R
AN SUBIE GRS G MR I N R R s AR R R
I B — R A0 e DAL 1) 0 5 90 6 DT 9 - 3
(). AH TSR] = W 0 #f1 P2 2% 1, Mg — M 1 5T
W2EP, IR BT — A& A iR AR R 8
15 5 18 2% H I S T e 2% 3 BUM R 1) R A ALk
i IR B A2 i R B 1 AL 2 IF 9 1) R A g B AR, ]
IS 2 I PR B 1 D 2 (1) — A s g s, 3L,
AR LA K AE AR A T ROBT R R 2

* [ 5% B IR RIS & R T R1(973)(2001CB510208), [H 5 H 48 Rl 2%
H£42(30240056, 30370642), ZUFT #5152 F5 A A R 7 HRIFE 4 (4
H 1A [2002]48) % Bh 35 H, 159 4 AURHIE I H (025SY2001-1), W 79
A PAT I SR H (202-4).

#* JEUBER N, Tel: 0731-4805447, Fax: 0731-4805482

E-mail: tcbl@xysm.net

ks H . 2005-08-12, #:32 H Il 2005-09-30



.6 - EESE YRR

Prog. Biochem. Biophys. 2006; 33 (1)

YRR R ECRISEFIMMEM A BT 4G, L
e R H A 2 S BT [ 213,

I ged A Wb E Y (biomarker) X FUIHZ W A
HEANE, — H LR Im PR A 7T ) 4. 52 P
FEZDE) U g T 8 D AR 5 ), e
W 1) T &5 1 (Alpha-fetoprotein, AFP). i 51 I
IR HE A IR R 5 TR (prostate specific antigen,
PSA), AMIHGESEE PR — IR br &) b,
TRE TR RIE L CERR el il i
HORE IO L ) R Fh 2 e, e TR 2 —FP e B
S EP, e RS S B SO LA AT ek
TR b s e e () AR AR R AR, 5 |, 24K
THR I PR bR A A R 1S A B R — IR AR AR
WIRF T 48K 22 B JC2 A kA 2800 A A AR
I, £ bR EY) (multi-marker) B84 53R AR
YIbRED I —AMEF0E S, LSRR 248
B 75 A D408 stk S i g R AR AR, R ARIX
—ITELT R AR Y. AR, R
RO IhRE AR S5 O I — IR bR S 6 H P
TE L) 22 53 b & W0 0T T e 140 40 ) g 0 BH I 4
i Lo Rai 0T T 3 Fh BN 549 1 IE AR &40,
eI BIAE 4 H— biomarker I, X B L 4 )
RE WA CA125, (H2'EATY CA125 BT wr A
WEREENRE). KRS CA125 T UK
PEWT LUIA 21 94%, 1M A4S ] CA125 04 81%.
Zhang “FUVRHL T 3 AN 43 59 59 AR 1 AR &
), X 3 4 biomarker 5 CA125 ZECA M BF £
IS I RBURRAE (74%) e 15— 1) CA125 (65%). JITLL,
203 RSP IR 0 328 1A PR BRSSO AR T
— AT

2 EWIRITSHARRE

I PR £ 11 JBT 2L A 9 PR 0 52 B S s (R R A e
FRK B TIRRI 508, AIRA SRR S
(b T2 M), P AFAEA R 2 TR 22 57 L
B AL TR IR B 5 225, RN I PR A A
DS S2I6 ST SR (HEDn s 7R 40 ) IS4 ™ s 4
g A, BT LA PR 8 52 2 A TR 0 (1
SR BEVEIFAT AN 5 SR FEAS AR A AL B A5 2 1 R
AT ek D B TP 2 BT 1R 1 2 SR R IE R H R
JEHMABAEA, T IR 5y 52 A TN 225 i i
SIRE R RIB SN, DA ) 75 0 T L e A
FEfid s AP R SRR, 22 7RI R R
M PRI HEAT S0, Al W LAR 3 e 3 AT

Sy AR E R R R 2 . o, A2
S ZE S AR AR R ZE e AR N 22 5, AMAR TR 22
FERUE TR PER RSB 1 I 22 5, A
PN 22 57 BE AR LEAS [ IS R) S RS (n k) Bl
ANFVAERS BT L) 22 5. e i ) 22 et fR e B B
S EREI T AR R T, R B AR
AR G AR S 1T A N R SR 2 L 40 BT I IR 22 e )
ST HH T RE AT S50 2 i PR Ak B o R e e A ) 2 S
FEanFEALE WS . A AF S AR T B T4 AN AT 5 ]
A ZE b8, A X B8 72 e nl Be S i o, (R
SN T SRR AR ZE e A e, JF TR
S AL BT Es R, ik, 2002 S5 AR EEH
AL (HUPO) L 1AL T — MR A & i 2
(Specimen Committee) A 57 Al i phe i £ i) @il 7,

DK 3 B 2R 5 () AR R A AR R A R e
RPN ZER RO, BT R RIS
b, BTN LA R A I B R B LA
G, MHIESRge2 07, KM B s HLbkSE
Bk D S0 R ZE SR . X TR, AT
s 2 IFEAWCERUE, I H S AR B2 &R
WA, KR e i AR T I AR L. 2% &
B R A s PR AR SRS AN [ 17 7] BEAF 7509 V. 28
Z A 2SR, B UF X FEASHE (sample cohort) HEAT A
P, VA2 oL J7 3T AR I AH BLAG UEDS. {5
Wi, B FEASTEE L A A IR A% 3 i g8 2 b B )
AT DU o) REAR T S g AT A ) L3R, IR —
FEARBEATIOUE, X B TAEBL AR T 2 05k
FE£J7 (multicenter validation process), 1] LA BT A #EAf
Hh 2% S e J R A bR A, [R] NI P A iR
AR DA E NG PR N 617 B 4 75 18 5 1R A UE
J ).

3 MR

HH T IR PR AR 40 Mo S0 2R 2R 45l i 11 o
BRI 1oy B A%, AERAT SEEG 2 1K & B A
ATAEFEAR e A RO FRACFEA R B A2, T )5
SRS A BT AR BT AL AR R A AR
B, Sl I T AR A A TIAL B AR, X T4 2]
FEAS, OGR4 D) ) B2 R (laser capture
microdissection, LCM) /& —F{E WAl T FHHOEXT
i R A0 (LG e 51 SEAT DD R4 8 1R 4
AR, RN Z R0 R B A 2 A3 240y B 4l
AR — T A O A, AT O T I PR B 1 s A
HLFEA P A ) 00, PR, LCM AR fil Ak 22 5



2006; 33 (1)

FEE: IRREQREAFY—EBQRAFEIRAKT R PR .7 .

AL REA N T E AR =05, B3R 5o T g
g R AT AEA, HEREE TS FE. &
FBTA ot e A 01 By AR s
BN ATE AR %8 (WTIAE] 10" B ). 7t
BRI E AT, 7RI R & i
(1) 4% 1% biomarker, 520K F A #0 SRS 5 2B A1
AR A R A, XA DS
AR BE AR T H . AE (R I R S i
FREEEA RS, DI B R AE kA%
1% biomarker A 1] i 5 i A B AL 00 AR 4
By DRI R e DR 1 R A R BRI 0 A I e K
Ei([z()].

4 ARBEARSREH

M A A T BRI KRG, W o b
FIUBR B HOR . B T4 € B AR 1 BT A5 R
SN v S D R = L B S S
RGN S HARNIE TR R RG0S HR. &
T 5E R 2 FE 4l AAR IR B AR G0 70 1) “O% 57 71
BHEOR, BRI 20 88 0 5 M TR R 48
DAL K 24 3L 0 T TR R4 0 S HOR. iR
FRS e FAR DT, H 20 tH2d 90 EARZ W A i
KA i (mass spectrometry, MS) HA L4315
EEEMAE, HOSET MS HR &R &
FRAPEEF R . B RS B A B A
BT X AN, HAR S N SR SE
T 7 B A A, AR SRR A i 1 52 27 o)
EONIE Yt s % NG ELl[ SR oR i B S v AN 7 o N
PTG N, arHT. AbEE, RS
B EA Y EE L.

T BIR ARG E O A E AT, LG
] e LYK (two-dimensional electrophosis, 2-DE)
AR 2 W R £ 1 5T 4 27 7 vp <3 4K biomarker [
AP S TR Celis %5 1] 2-DE/MS $5 AR K LIS Bt
R AN e 5 I A S [P e 2 R IR B
Jit, Ui Keratinl0, 14, 16. MRP8, 14 I Psoriasin
(R ZR), HA s FICAAAE T I55 DSk 40 i v
N IR PRV PO G2 A 1 N IR RV Rt T e
B FAE A B DL IR 2 g 1) A= bR G, TIES
IOk S8 DR 240 P g 1) L S BT L s 4 ) A A A
FER Zoom IR 7R R LA K 7 S e IS LUK B R
(differential in gel electrophoresis, DIGE) 25— & 4|
BFEARAHAE = T 2-DE AR M3 #i%5 RIE,
SR Z A SRRSO, IAEZ R

Jiger 45 2R W1 Zhou 2522ff] LCM/DIGE/MS $
RO EE AN Z LB EAD, RINEE R
o R T 3R E TR 58 AN RIHIRT 3 A
E A BUR 107 S, b a s e i F S e
Jit annexin | F1_E 385 15T gp9e.

IfiL¥E 8 )5 41 %% 93 A1 J7 % (serum proteomics
analysis, SERPA) & 2-DE Fl 4 5 E[J ik £ AR AH 25 &
() — R LA S M 770 AR Sz 2 R
g A e “AEC g, e el B b RIA X AT
T A ) PR e s, DR A R I T A AT Pl e
FEAE AR R BTAA, BT L] 23 50l >Rk FH g o N5 I
i N IR L AR A B i 228 Jieh g 20 2R e 110 222 S 2 11 )BT
R e e i, BT SERPA H AR T 454 B (A 4 2%
fiE 70 2 IhRg 40 L N T BT AN S BT A AN BT R
PO S e FEEART e PR (RO A, DT A PR 75 32
5 IMs B UIA DG B T, ki R e 1K) 431
&Y. B, A A A DR H] SERPA £
RS AR . UM . PR REA MR . 1 40 e
i RSS2 AR T TR, IS 4RE T L
WEAETY biomarker (2 1)24,

Table 1 Tumor specific antigen identified by SERPA
%1 SERPA BARLZIAFRIERIR

ity RN
TN BEAR o JRe B-tubulin-1, 3 F#4 4k
i PGP 9.5, UCHLI, annexins
LI 3F1 RNA &5 85 17 15 Ay g 44
I Calreticulin A4 1A%5 8 Fl i (1)
A e Hsp27, Hsp60, Hsp96, gp96, vimentin 2

ETIERRGEME O RAEHA, WA R
O BHEAR . EAFUS R SRS EOR SR
PLF R MBR R BOR A, X HORE b iRk & 98 4b
2-DE/MS AR S8 8 [ 5 AN 2. 3 1 3 58
6 & Mt K AT B M) i % (surface-enhanced laser
desorption/lonization time of flight-MS,  SELDI-
TOF-MS) & 25 AT SR —Ff, - [ i o — Fif
J SC B . SELDI G F 3 101 4 5 U i35 1 A8 4k
W ROk BT, AR RN, fe
SR B A M AR Ry e B i, AR A
TOF-MS iy 8 #1 (1 stk AT 70 . 55 2-DE HARAH
Lt, SELDI-MS H AT, @l & R BUE., &
A TR T EE A (2~20 ku) K2l AEAH &
D UL By T I R 25 ) 5. Petricoin 55 29K H



.8 . EESE YRR

Prog. Biochem. Biophys. 2006; 33 (1)

SELDI-TOF-MSE AT 5 S35 5 15 55\ 1) 1075 A A
BT AT, il R LS B A e 80U it vk
SNV T, RIS ANFEAE T TS e i 41 B
B 5398 10375 12 WA XX O 569892 W7 1 B 2 % 0K )
95%, HEAfIZILE] 100%.

B H UM E S (protein microarray) 7 A& —
B G TR, AFE (IEAH) & A R
RN B USRS W R, BT Al . il
o T AR B B A AE A BT AR T LA S B
TR I AE BB EWIRE S, WIS A0 R AR S
[ EASTI . SRR RN Al A TR 1R 22400 2 7 R 5 20 1
AR EAE, 2itouE 5 St o 8m A 7
T.H. Paweletz 55 P & AH & E1 05 B A1 F 9 T
LCM K43 (1051 B 15 b R 40 i . 98 A1 9s 22 40 i
AU ZEMERT S IR AN i, 45 R I AKT BRI 2
Ji g R A e R R — A RO OGP DA
AKT F31 I 135 1 5% 1 11 70 s 10 T 907 R v o7 L
HEEEM. A6, & A TS H AR TE 8 b &
WS Sl EAYTEL. S E S TR
SE ST AT A T R AT R Y

5 HESRE

it PR B 1 A 2 A A Al 6 A 1T 3% 1K 1) 49
S, DRV A T 1 W PR I PR T A7 5 LA PR O A 19
HISt AT LA, B R AR SR IEIR AN, 4
JE AR H I B T A O R AR S
e 2 B AR T R A K TR A D e
PEMIAR . M0 PR S T R R 5 A S
M7 HH R 1 5 PR ST R B A P A R 2 1 b
YOI — BB, R A - B JFOR LA P R 2% B
IR, 20 TR SO, OR8N A
Ry SR AR SR PR IEA,  JF B X R 2 A2
T LI 2P IR Er A R A4 7 R 0 TR) I 58 2 DRl
ZPYMRERIE . BEE 2 o0 TARRIK T, K
ST HEAR AR A R B T2 A R AT A
BT ALE T .

2 % 3 Bk

1 Kahn P. From genome to proteome: looking at a cell’s proteins.
Science, 1995, 270 (5235): 369~370

2 Aebersold R, Mann M. Mass spectrometry-based proteomics. Nature,
2003, 422 (6928): 198~207

3 Pandey A, Mann M. Proteomics to study genes and genomes. Nature,
2000, 405 (6788): 837~846

4 Hochstrasser D F. Proteome in perspective. Clin Chem Lab Med,

1998, 36 (11): 825~836

5 Washburn M P, Wolters D, Yates J R, 3rd. Large-scale analysis of
the yeast proteome by multidimensional protein identification
technology. Nat Biotechnol, 2001, 19 (3): 242~247

6 Wu C C, MacCoss M J, Howell K E, et al. A method for the
comprehensive proteomic analysis of membrane proteins. Nat
Biotechnol, 2003, 21 (5): 532~538

7 Hanash S. Disease proteomics. Nature, 2003, 422 (6928): 226~232

8 Kraemer K H. From proteomics to disease. Nat Genet, 2004, 36 (7):
677~678

9 Petricoin E F, Zoon K C, Kohn E C, et al. Clinical proteomics:
translating benchside promise into bedside reality. Nat Rev Drug
Discov, 2002, 1 (9): 683~695

10 Petricoin E F, Liotta L A. Proteomic analysis at the bedside: early
detection of cancer. Trends Biotechnol, 2002, 20 (12 Suppl): S30~
34

11 Hanash S. HUPO initiatives relevant to clinical proteomics. Mol Cell
Proteomics, 2004, 3 (4): 298~301

12 Johann D J, Jr., McGuigan M D, Patel A R, et al. Clinical proteomics
and biomarker discovery. Ann N'Y Acad Sci, 2004, 1022: 295~305

13 Wulfkuhle J D, Liotta L A, Petricoin E F. Proteomic applications for
the early detection of cancer. Nat Rev Cancer, 2003, 3 (4): 267 ~
275

14 Rai A J, Zhang Z, Rosenzweig J, et al. Proteomic approaches to
tumor marker discovery. Arch Pathol Lab Med, 2002, 126 (12):
1518~1526

15 Zhang Z, Bast R C, Jr., Yu 'Y, et al. Three biomarkers identified from
serum proteomic analysis for the detection of early stage ovarian
cancer. Cancer Res, 2004, 64 (16): 5882~5890

16 Colantonio D A, Chan D W. The clinical application of proteomics.
Clin Chim Acta, 2005, 357 (2): 151~158

17 Rai A J, Gelfand C A, Haywood B C, et al. HUPO Plasma Proteome
Project specimen collection and handling: Towards the
standardization of parameters for plasma proteome samples.
Proteomics, 2005, 5(13): 3262~3277

18 White C N, Chan D W, Zhang Z. Bioinformatics strategies for
proteomic profiling. Clin Biochem, 2004, 37 (7): 636~641

19 Emmert-Buck M R, Bonner R F, Smith P D, et al. Laser capture
microdissection. Science, 1996, 274 (5289): 998~1001

20 Liotta L A, Ferrari M, Petricoin E. Clinical proteomics: written in
blood. Nature, 2003, 425 (6961): 905

21 Ostergaard M, Rasmussen H H, Nielsen H V, et al. Proteome

—_

profiling of bladder squamous cell carcinomas: identification of
markers that define their degree of differentiation. Cancer Res, 1997,
57 (18):4111~4117

22 Zhou G, Li H M, DeCamp D, et al. 2D differential in-gel
electrophoresis for the identification of esophageal scans cell
cancer-specific protein markers. Molecular Cellular Proteomics,
2002,1 (2): 117~124

23 Le Naour F. Contribution of proteomics to tumor immunology.
Proteomics, 2001, 1 (10): 1295~1302

24 Seliger B, Kellner R. Design of proteome-based studies in



2006; 33 (1) FIEE: WAREAREF—EHFREFERKARPINA .9 .

combination with serology for the identification of biomarkers and patterns in serum to identify ovarian cancer. Lancet, 2002, 359
novel targets. Proteomics, 2002, 2 (12): 1641~1651 (9306): 572~577
25 Merchant M, Weinberger S R. Recent advancements in 27 Paweletz C P, Charboneau L, Bichsel V E, et al. Reverse phase
surface-enhanced laser desorption/ionization-time of flight-mass protein microarrays which capture disease progression show
spectrometry. Electrophoresis, 2000, 21 (6): 1164~1177 activation of pro-survival pathways at the cancer invasion front.
26 Petricoin E F, Ardekani A M, Hitt B A, et al. Use of proteomic Oncogene, 2001, 20 (16): 1981~1989

Clinical Proteomics: The Application of Proteomics
in The Research of Clinical Medicine®

LI Feng®, Yang Fang?, XIAO Zhi-Qiang'?, CHEN Zhu-Chu'>"
("Xiangya Hospital, Central South University, Changsha 410008, China;
?Key Laboratory of Cancer Proteomics of Chinese Ministry of Health, Changsha 410008, China;
ICancer Research Institute, Xiangya School of Medicine, Central South University, Changsha 410078, China)

Abstract  Clinical proteomics is the application of proteomics in clinical medicine, which focuses on the
prevention, diagnosis and therapy of disease. Cancer has been the primary research object in clinical proteomics.
Because biomarker is invaluable in early diagnosis of cancer, one of the central goals in clinical proteomics is to
discover appropriate biomarker and the interest shifts to looking for multi-biomarkers combined. Study design,
sample collection and pre-process in clinical proteomics and the application and progress of clinical proteomics
technology have been introduced.
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