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PET S 23 A SR A . A0 9% 40 5 1 ( Immunomic-
massspectrometry, IMS) K& X —HL F(28)
AR 5 T B >R R T 1 58 Tl AR = 1 BRAE A A A
HRTE. E—APUEAERE R EFRNRE A
Wik, FERH AR K AR 5 00 BB 1 1K) A= b 76 JEAT
FUENRE WM. W] LA I A 2 A A= W bs BB
2R BH ) 70T F T AT 40 o B N A ) A4 1)
bR EH G AR WIS VTS A% SE R AR i
IH 1 1) 8 P b e A BB VR T T R I R E R
Xo  XEAEYbRE A A AT RN S5 EH AKX
AN IR o N B8 A4 AR ) AR A 36 B T R
BERAF AR W T . AT EREH. T E AR
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1. — & B GO R BT 25 R AL B D AR S i 7, HORRIE B R A
oYL R XA i D AU R SR AR AR AT RS A B R A . 1R
WIS

(1) F il AL PR R BT A R A JB 425 0375 2%

(2) HJREG ZMPIRE AR EH & R LR

(3) ¥hiR:

(4) JIE R E B3 ) JLTTE K

Hep Pk D], (1D KA RRBRARBEEZMEBET. H o8, BamE, Bab
& FOE IR AL T . FriR BB (2) G BUik HORRAE L6 00 (0.0 SR i R0 A Sy
YIRIE R — ML L. TSR A KA. MEA . MR, M. 2%
1A BAE G B T BB A SR UKAE 148 BRI AT A RE 5 DK IS B 4 SR R 1 45 S I I
Prid bR (3) MR . TR TGS 0 RS n Bz A 5. Bt
TRAERACAL A BB 10 B, MRIERRE — I aRE R, FIS  hirmER L P
B HAKHIREREANES S, BRTHRER A EAEDRE: 3 =R
BB A CHRIEIR. BEIR. 2 A MU S 7 BUR A S BIkE 75 FED,
KEYIRSER 2 POE T HEB A B S Lo ATl B3 (4) in 0. 5 ul Wae 1 (LA 50% 4
5, 0. 5%=T8 Z BRI & MM AR B BB 2 i ) 55 A S R AE R RS
FELIBE 35 P2 e M B AR AR 35 G T 2 40 A . R SO BT B

2. BURJESR 1 g B TR A TR S A5, SRR THR S Emird.
BTk BIAEVR S 4T 770, FTLA N2 AN 28 R B BUE i A br &

3. BAER 1 Prid AR ER A7, kiR SRR T C2i S A
PH AL

4. FABURIE SR | B9J79E 0 A2 DR P e R RO AR 0 38 LU I IE 4 5 g Ak A )
RS R TTE
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5. FARCRIZE SR 2 75k, AT AR BRI 2 b o8 O AR A AR R B - b el 2 P B R B
LR HEDERERI T

6. AFIER 5 PR AENRE MFY N 1465 + 1 Da TSR AL A R &
THER). 8938 + 1 Da  (XMA C3a H Cimifp % THEER). 11683 + 1 Da (LHHIIMIE
TEMBEEE A) 8707 + 1 Da (BRHIAMRER A-11D, '

7. BFIESR 1 PERN YT SRR SR IR R, K.
LR WG R T B E R T

8. —HIFIER 6 Fridi ARSI, AT, AT Hl&R AR siEm
3 Jor T8 A A A b 36 BT R A R

9. —MEUFZ R 8 Frid RN EMAYRER RN G, KB ILA4T, 6
i — AU R FAST IR ER 8 Bk iRl £ M3 5 BUE th £ ST 518
NS ETIRL 3

10. WAL R ZE sk 9 B g A & LR T Bk Mg ok (4D 8 58 B 4 (4D
LB nEPK (HD.
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S8 4 AR AN A A B I8 AR A 7S BT R & AN i

PR Gk

AR KRR AR SR B A BT v, Rt 68 S HUA L & 2R XA
AR, HAEEEEENRES PRSI AEDIRE. IR KNSR\ Kk
FRRMATIE, h— RO AR R AR SME I T . R TIRLE, BOAMAY BB A PhR R
(biomarkers), TWXLE4HT R 8l A4 MH7 5 Bl A% LLSE @ B0 7 ME R RIBUS RO LA L KO8 42
Al BRI 4G 2 PR — IR MK 43 HE K o o P 2L OB BOAR R 59 VP i 44 Ge i BT s i ) B 1 1
S bR R Ji AR S T A M R EE R N AR T LU B 2 A M B AR R R A
A B8 A B AR 35 A U R 77 RS T VA SR B

HREAR

BEE AKFE R4V RIRISEMRISER, B FANRH T /EEFY (post-genome) ¥I XK
B, RESEBIDGEEFRAY I, MAEDDRFEARNYFEERR. 1994 F,
A FIT Macquarie KK Wilkins I Williams BCIRHE S R4l (proteome) MRS,
RR “—MBERAMFAMEMEAR" , WA —FAMRTIZE —FEDHT K&
B 3T E R IR ThRE R R AL R R L, FRA EH A (proteomics)
BARAFPOAN LG FAM TP & EERE Y. SEFAML, EaRAnARER
2%, DHRSENEER, NARIRHEZ . JARAF AR 4K TBT A SR MR,
MFXKT . BIEE BN RATERS, bR TR, o i 42 £ e
PR 1T e AR BTLL, AR PR AR IEAZ DR EY . B A5
HHEEHRFE.

AR & AR ARALR M SIRRE P CABAERBE N, L&A
Zerh DUT = IR B35 3 F 2962 Wi 5 I PR EE 2 Ut FR G B YR E IR M

TR EEA

EEAFAFTNBYEHRAEHENEN. $—. BIEERATNESY &R P
BAREE AR MU RO EATUREY): B B ARS R 7R UL A
FURER SRR P B EAROARR L. Hh FEMEARF R (two-dimensional
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gel electrophoresis, 2-DE). 2 AH)Z #T (high-performance liquid chromatography,
HPLC) . F 404 ik (capillary electrophoresis, CE). 3k FIJR#r Caffinity
choromatography). &M (protein microarray) . #EPESHEK (magnetic beads) #1
FEHE . FEARE B DA PRI B 8 AR SURE R AR TR T BUESUR I 8k
M, RERRRE. @B, FREGHL OV < 5~10%). AT ERIER AR E %
Wi FRIUEE R SRIET I, AFEEFRATACEE, ATUAER SR, i, RN
W AR, — R —BIFRAS FA I R 29 6 20 8F, MARAH & 2 g REd N
2y 1 /B o T O A R P AR T TR I B 1 R SO AR BT RBTE AW A IR
(tumor marker) 77 M 3& 5y M RAK

Y FEE (biological mass spectrometry) AR

A O R A A U R AR BB A — R e R IIE T R E A R A & T
HLfar SERL S RE R 4 F RIS AT, 19 LK RIS R DR TR TX M7 ikRIAER, 1912 S5
ZRE—RAACHEE S FRSNER. o, C2EI T JLIE IURR AL
R, HPOREEFERTARIN (1934 i TURME SR Fix 60 194 HL (1996 % 1
IRER R « A, EWRFR ARG e TN FRIR RS T, B TEYRI)
F AKX BER N F RRT LT, BT X F 7 125 T AR Ko T AR Ko SREFY
R« FES HAR SR B — SR o TR LR T R ik X
YIRS T BTG ik . 8 S BB AR FARBBEAN AR R T, HR R,
2 REARS P, REEIIERGNER T2 ANEFE RS T8 2 5 & R
BIAR, &S FRERLE, RN FERERE, Bl EAR T L EEn
BRIEE, SAaTd A s FRRE. ERRASEANEY ISR T

1. HEBEHEERE (electrospray ionizsation mass spectrometry, BESI-MS) &
RS QAR — SR, BT & I A I B AL A N B
BV, BEFWEFIARA, WEREM BE R RS R, RS W0 A KB —
AT BT, BUE S AT LA s AT B 2 A B T R BE AN AU AU B LR AT
RrEABEBEMEFUARESEF, HREHEMIL (nass to charge ratio, m/z) FHK
B ZHRE WA IR ATEE, FmKAY RT 4 FRnayaE, §rrast
G F FUE AT LR BUfT B A B B

2. BB WOt AT/ B & K AT B A iIE ( matrix-assisted laser
desorption/ionization time of fight mass spectrometry, MALDI-TOF-MS) HjZAJR
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H R AT B FrhoOP R, AU IS SRR, TR TaE N
P i ae i, SBEEEERIRLE ], WHERE SR A THE, BUEER DY)kt
NS A8 MALDI-TOF-MS Ffrr=At iy i ik &) % b s fiy i 7, PRI B h 0 8y 7 5 2 okl
FAFRKRER SN KFR. MALDI-TOF-MS 5& A5 H 7y B B AR A R A B[ A 2 [ 1
BRI AR/ B B AT RS RS (surface enhanced laser desorption /ionization time
of fight mass spectrometry, SELDI-TOF-MS).

3. PEFE TR (fast atom bomebardment mass spectrometry, FABMS) J& —#f
B EHAR, NAPEEERFHHAE TR T RS, EERE TR B RSP,
XA A B AE TR AT M ST, R RE A T 2 IORE AR5
Pt 5.

4. [RGB — R T R RN H LR R BOR, T N T R AL BE A
B AU N FARE JUFE R . B T IR R B R o R E L SRR T, AL &Y
X 5 F B F RS, ATHAR S R 3250 1 77 o I AR A e AL 3 & B LA
BURTIZAR R B R FR, R A ()AL 3R B 7 e = U B T R 1 — 2 BB

5. HEA Y (immunomic mass spectrometry, IMS) & /R il hi A sy & H RE A
N . SIS RER M (immunomic mass spectrometry analysis, [MSA) BIE X A—4A
R () b 5 RIEECE SRR 4 5 AR R BUS I A AR SR A, 10— DAt
R D RIR IR ANEYRRE, xR0 5 RSB R I A AR AT RS 0 o Ao W
LATE] B R 25 A AR bR A o B 20 PCUE A I ) S B0 A 0 T 4 R AR S O HE P A T R
7l 2 5 A MR I AR IRR &

B s FEROR

B U 5 1K RE B AN T 8 BB PE I R R R R TR s, R e FE A A
FRORE, FREARBEEDSFEE. BEERE MG oo, Mg E
P BRI, BT LAY 2 AN B FE s AT i . B B AL R e R G 5T
AT AW, A E O TEEEFEMRRE A R E. & iR FEaRERR
ik KA R RS R, XK E A SR E EERMEARNA. hEE. EESH
SRS ERAM, W NCBInr, Genpept, Swiss Prot, Owl and dbEST ¥
RGE U PR XUUB R L Uk B B R AU RS, ISR U R B A
AN REUBEWLAEARRRDES LU ENSREN SR 2R E
B BUK AT W
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AN 2 40 MR B T 8 T B 00 S 5 B P AL — 7 R A IR T 40 B A 1 R 1
. Bk, S ANARRENEARMX S, aTHTEIMREAR S R E, FEREH
F 2T R FRARIGTT o« T ZREAT B R RA R RER Z AT, EEORAER X 2] 7 Al
HH > FIRIERIBESITLE . (BN 2P A LB ATAE, BT T 0 Hrd e e
FEAE LR T H A IR, XL T B LA AT T R SR A RT A R AT
G AL A T T T RO BOR R aE

AR B P S A1 TR B A I T [ B RS R A (= RRLL LD RAEMIARE R E. W, @
PPE 07 25 2 SRR SR M R Y00 LR LU - U D B AR D . R, AR RS S bR
3 H A 2 IR AP S50 AR IS R B E R B 8], IXBEAS T b RSN WRF &
FIEMRRE. HAT, ERE—FIOT R R A L LR S R R4 . ELISA
(enzyme-linked immunosorbent assay) & S5H|FIHUATT LU TSR — FB M A &
). RIFTUAR = GREVOL, B2 T USSR =R sy, =Rl RIS
W1k L R . FRHUAA S RSN A A, BIAT LU e ] ) = L L)% 77
M AEMPUREAREY . Z5E1UE, B4 HBY (HBsAg) HLi, T HCV $ii44, HT HIV p24 antigen
(Ribas SG et al. Performance of a quantitative human immunodeficiency virus type
1 p24 antigen assay on various HIV-1 subtypes for the follow-up of human
immunodeficiency type 1 seropositive individuals. J Virol Methods 2003; 113: 29-34)
K HiMgEH1A (anti- treponemal 17 kDa protein) (George R et al. An analysis of
the value of some antigen—antibody interactions used as diagnostic indicators in
a treponemal Western blot (TWB) test for syphilis. J Clin Lab Immunol 1998; 50:
27-44) HHUBLEHIRICE Protein A 3G WISCHY (MEMEZET. &A% L. B T&EH
Fe R APUAR R EMBUR I F R R AERK, #% Protein A/G-HUS IUE LS AR,
RS A AE H 2 5 M7 X VO Ah IR B 43 F T o el bR, SR R B 2 6 DU sk LA L BT AA
T PR L _E AR & PR S T2 R AR, WA KRR R X2 D05 L EARFRR
I o AR BH AT LU I AT O 3R fn 8, X E gl ELISA siididfl @ & &2 (Lau DT,
et al. Arapid immunochromatographic assay for hepatitis B virus screening. J Viral
Hepat 2003;10: 331-334)

4k, AR i 7 i R T B 2 R AR R R AE IR S . SR LU I N A
P RBUE . SERERR NG, RN DA KRS AR TR EMIX A RN
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Gr ARG FE GERNE 1 82 NMEIERZ (8) BAEYIFR S (ER) . KR, B R i
PR EF S I I B AR, A RARE B T . 2840, LT 4REE Ak A KA
(LT 4E TR FAK A, B LAE T VRS REf e BRI IR B R 0%, TILAE AT DU S 4t
W, G IR I A REAIK S T RIS IR, JFR B %W R A KRR A
Sy, RENTERI G . ARVRIITET RN S 2 e EDIRE. BHEED
WRTENEME AT AP EL. ZBML. RN, BIRILBMSE. EARMBNAEERRE
SRR, i R W AR I — T A5 P AR A KT L, PRI PR R A K IR E I SLIE R X
B B 92 W Clan S5 AR A 1 R TR 1 B LURT, T O 7 B A A 7 S RS LARID 2 1
] RESE LA .

KHIHE: ‘

A0 BRI B R ST — R A A RE S R I TR R S M A & A T
HEYRRERITTE. WRHABIAEYIRE (biomarkers), XA YIbREGEME K LLE
7o PR S R SRS b R 2 o R R A X HH S o 3%V A B O L S R 1A
THRRE, R — BRIV R K SUE R EDIRR SR T Remt. %R 4LF0EA I

(Immunomic mass spectrometry analysis, IMSA) FIE XA EF (38 Pk 5 R IKE
B FAE T B B B SUE AR bR S B ik . Gl AT R AR R A 1% S IR b
TCAD A P P R A IR Y T T AR T B R

AR K — BN ICAE R A B R S UAS & AR R E, A E B
3B SR R 4G I B A BB O B M AE WIAR E B MR RA . R ER AT LR AR R
BRI BWK. 2RO EDE SRR R E OB ESRE L B E N EER.
B AEYPCEE IR E AN RN, L. BREL. SRIVBHE.

AEKBETHEMEERFAH —GREMCRELIN. ZRENFERAKEL N
+/-0. 1%

BT SPUAERESEF RS S MY, BEU, Protein A A1 G &M
Wik Fe BRIITHEE . ELAWTIZhAERT Protein A R G IREE IS &, PLAGEMIE
AR E. BRI EYRER S A Protein ARIGEE. KERK
KU BIPI . AR IE B R BRI R AE I .

YRR R TR AR A R S A WA B A & I BUA- R BUR M R R AR
BEME R Ve, W B S A AR B BB A AR . SR B TR
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B, o, WE TR FEMETH -NE TRZESBRR, RR RS o

B WRIRET, ML RARHEAL R 3, K ARG RS i T BRI
4091. 1 Da 3% 6634. 0 Da 38 IH 4 500 FTIEE T RIL AR KMH. EDIhRS R I 2 1 oH
HESBEMRNA X X8, EWREHEE S TS ERTT LA k.

AT BEXTE5 AT I 0 T A W RAT B I o 12 AT I () S R B i AR B 1
L RE BT — NFEATE R BIRIKT(E S, TR — RYIBkMEME S M. XK T+
P, FINT AT 1% ATE R EHE 2 R IR R . R s e E
FERE AT I (8] 5 00T O T = A B, BRI AR T oD DB RS B, A i e & 1
R = e 2

P e A A R AR B RLUAS: U T 7 A 8 AT R o SR B O AR R AT A
SRR 7 A X e g g DL BRI AR B, RS S R TR A
WRMMENEYRER S TE. SRS NERAE RN E A WhrENE 5m/L
FBF I 3T BUE v AR R R & . B0, B o 5 5 FEE S HOH i B MEE R &
JE, AELTE I B . ZBHOT RE R BB RIS RE E I F L B A E
LT, XAJLRERE.

THFEHURT LU 3 4 R A S MR ROk R I . HArHEiE rT LIRoR, (HAE — R
AP HRFESGAREFEBITLUEES R RE, M REWRE, JHMEREJLFARE
FEMEYREDES B, L5 AR, BASHE SRR, TR 2L
PhRE PRI L T SR T AL RE R B AR £

ST — R AR R AR EBIRE SR BIE RS ] DUE N R IE
B, WHERTHAY, ERTESMNE. —RERT, ERMELEEf S RBEERLE T
— AN %R B FEARC H AR IRAS 5 0 500 A 0 ) ST X RE R 7 KR A . A2 — DA R
d, HLEF B S A LA E HILTE R i o 3 i VO B R R RE A — S0 . AR RO
REFAE B HE M REGE RN & &k mlE, SAEERE (Bt FEMEK
I E— R (A %K.

G SR S B S A EORBCE M EI) R R AR E (Immunomic mass
spectrometry, IMS)., HIEAH TN (Immunomic mass spectrometry analysis, IMSA)
AR (28 Uik FUERCA RS Hh 4 507 B sUB R A bR S RE K 0. AL — ML
A E R | Rk AN ERIRE, XKML 7 M BUE M £ Y bR S BT SUE RS R 7>
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M. A LLRIE A2 N bR B (biomarkers). B AT ELISA 2840 A 3= K FEEHM1L
FEBSHEE, FlLEEEEETURNARR, A RRHEUEBR RN E LR R
BWaTE. 54, 0T LS 2 R KR S PR B PUA R AR AL — DA L. B
BB [ B AT A 2 PR R R TURI > T8 (BT R WRITR . R W5,
e AT o VIR &, 1 ELTSA BOR M S SO BARTIEM o Gofie 40 T o0 A A X A4 45
FRRIFRICH) CAL53. CA125. AFP Rl CEA HZRiAAMER MBI M, A Fug R
R X PP Ak 4% ST IR AR A A B A RO ARG R A SRR T T AR e LA BT
RREMTRN S FRERARR, xS Fukpea N A, kSO AER &5 L
MU H R e 23 T . A= EHUAH S FURECS, ATRINF MG 28 (ZFMELE) §
IR E R — P —Fp UL B R MBS R I A AR IR A T — A A A R A
AT 2R (ZF UL LD EYRE R — e U ER R UM AR SR T .
=GR RG] LLRIAT 4 87 A AE AR &, (HIGE B =R LU B A AR 0 0 A 5 AR
Se B A T A ARG B M . = O I T — S R BB IR A ) (PR BUE AR O
5386 b AL T LU T R S 0 AT A MR TR o ORI vk«

AR AR TFEH 1465 + 15 Da. 8938 + 15 Da. 11683 + 15 Da. 8707 + 15 Da
YRR E RS BB T T BRI B A RE R L B RN R, A S IR
I7FE B BRI 35 AR S AE AR, B A0 T IR PRER 1T 7 B R JTERIVHS
PIUAS HFabr 2 0 = W RIMEBR I . WAREE IR oM, ARSI R & I R AR
PROEAR . ARYE B HE T R AR A0 HE A MO 1 4 LA R KM 1 LR R S IR bR AR
F 2 M S A 4 dm . BRIk, ML IR A 5 A TR (e, 7o e LRz E 0
Mo ARIBREDFS RSB G EBHSR, EFEaERER, BB FRARIT.

RPFFERMEYIR SRR, XEEY L 2E - DB RIE (mass
spectrometry) JlE HAE S FERNECHIHFERN FM .

S AR Wb 2 RO 5 B — AR AR BT — MR AR L, B AT D M
B (electrospray ionizsation mass spectrometry, ESI-MS) JEALE4N%E HIHE D4t
FEIN—m EE, TP AE K e ER ) (5 AN A L WA B A B N B R, BT
R, TR I R R R K, BRI AT R E R A A AR T,
1453 W40 LA S LT B 25 BT 8 F I T Ui N SRR ST B SO AR AT/ P B R AT I 1R i

(matrix—assisted laser desorption/ionization time of fight mass spectrometry,

MALDI-TOF-MS) f3tA & 78 2 a3 & B o SINAPINIC 845 3f ik o458, W n#rdl it

10
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TR, SRBOCIAT RN, TR TREMN TR IRE B, FEHE
EEBUEIGHFEH, T AT, BUEER AT — AU, Mls, AR
W e 3RS R AT 4047, T — A RoR T RE B T RS E Y B ARk, X9KE 2R AR
SrF BT - AT B RS L, DUAB e o3 I U B B9 2 2K HH R Y

BRI A A TAZ HH W 0 A2 0 26 R I P AU PR AR IR B, PR T E AT T Rl a5 i
EVEAT R T ERANE TS E R S 4. XM ONELHUA L RERERT ELTSA K %% R 61k
SHAED .

SR, WRFLE, REAEYPERTED, o, e 3 RNERRF7IR#ATE
Ale EEARMNYEXEARAFHIR S, hTEMEAREENITEE, k5 - BEH
R A BB F G BB H R EFEEN. M TEARAZ IR 0E, L5
AR RM Edman BR#E A, MZTERRKBACE AT R KK (—PMIRIEFLNR
30-40 434D, AR, MESERAN CERE, REZZHFEE (MS/MS) BLAR
RfE (PSD) FHORKIARE, NRHFUERN)Y ol — AT BTk,

B, — YRR ERERVF S ERZ IR, Bln V8 tREME (V8 protease) EUREE
f, T E LA B (digestion fragments) B4 —F & v 4% H R EUR P RIF4), X
Se P 3 b o 5 P A B RTE AL T T S F ARG . B, WAL AEIRR AN R AN E
FEHHEBRS T, EEDRER N REERFY] (N-terminal Amino Acid Sequence)
ROFERE 1, ATAE I REARARAT, TG, XLBHSBARBS BN T EDbR SRR
A BRI H B cDNA . S JE, & ERA RS AT B B RHIR R (protein ladder
sequencing) MEATHIT . BIdHG 4> T B Fr HKRE R AR ' FI s FAt P 452 5 AAREE
Rk E— M ENEER D T ERITARESE, TEMEEFHEE (protein ladders ).
SRIE, FRUEST B AT 4. BV BRIRIE - (ladder fragments) fEBT& LIKER A4
7 AT F AR bR R R AR . Uk, AR BART LU T YR S L E M Chrit.

Rt R e —WREBEMEN T — B, ERARER BB I FL .
T I LR AT AT USRI A B S M50, AT B AN A R B (X 7 T3k A%
AT BR AN A A AR B TR IR BRI 0%, BN BE T AR SERP IR A& A A AL AR R LR
B RERERAREN,. BEARAFSHREHRREUR, EMEgEE X ERERMR
WFIFR A ER TIRRMRB. — AN EBFAR B R A FERA IR bR E. IRIE
ERBEOFRRENE SR, —MEREERN Y —ER L EH XA EHR
MIRIE . BT STIX LA R 2 BRI B — AN e A B (E B RGUR G KD , R Rl %

11
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Can Pt i) -5 S0 A0 B (a0 IEH A s A ZR) AR GRS, B i U IRy 7 8 B (an firh 78
PURBCH B, TR IE % A5 BRI A K 73 TTK

o7 A TR A U A AL R R A bR S BT BRI AT IR BT R R D BR

PATR 2 AR B AR AR 1 — MERAE T7 R SR & 5641

1. A S AL 3R R bR AE AL B 0075 i &

KR AR BT B E PR, T B RO BT B bR AL B i 3
EENFEWMThRAE: fHi#F 10 A, 5% 54, WAA OB, FRN 18-30 % RIK ¥
AAGIEARIER, 3. SHEEE. =i, SIROE. JHREER. HoRmE. B
A TEERFIRE: BERERHL. GMAGENA, BHENARARE.

2. BRGEMBALEHI%. MM

K TR AR UE AL TR 05 R B R R REAE A SR B R ) My R b FRARR T
W AW, WY, AREER, ARBRYFR TR . I TTRE R SR
PR A PBERE. HEVEDR. 2R BUR OISR FERME kA T RFUE A TANE,
O ZRRPVAN. LA N B R U S B P . IR E M TR KA B 5
WS W % A B2 PP A AR B BRI (RAVEWIARE R 9 T B 2 F A FUB A 3 4 %
P AR RIS SRADRERE DR, SRmkNHIE, AANE I 5
% B 4. A ELISA IR E B R &K REK, REH&, JFAHEFF L PRI
TP PR T SRR S EUE M AR ST R RN & . RS M UAL
A )8R T B 0 5 VR R AT A RE S PR G B I 5 AT R B AL B B R I A
Wi, 2540. A& A R G (Protein A and G) FRiCHJ Sepharose beads AR5 HT
1A Fc Bt45 4 F Carbodiimide J577% (Carbodiimide Method) #44F carboxylate—groups
bR RIEETE LR L B S AR E L4 (amino—groups) 454 (Guan DL, et al. Preparation
of sensitive and stable erythrocytes by the carbodiimide method for the detection
of primary and secondary IgM and IgG antibody. J [mmunol Methods. 1972;
1(4) :381-389. ) ; H streptavidin #xic K F 545 biotin FRid KIHUAL: & « I MEP HyperCel
MICHIM BTk 55114454 (through high capacity and high selectivity interaction
and the cooperative influence of a thioether group); &, EMPLAIRICE
WA FE T B B A0 Uk L IR AT AR A STE A (LC-MS) RIARAE T ik Loy

12
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MTo AT LK FOE bR vEAL Bids 1 3E A T U OGR A & E B T 14
3. Pk
P45 & BB . TOAE S SR TR AT 3 — i BB MU 2247 5. SRR RAERL
BEEDEE 10 B, MIRIERE MRS, HE MBS ER L EPE. LUNA]
A AR R:
(1) FIK IR G BEABE S 45, BAR TR PR A B B AE AR, B0 0.5 ul W
BE T (LL50% ZfE, 0.5%= % L BRMIHI & B HIRIBRAE R O

(2> L 0. 05%~ 1% = LI BE R A PRSI = CARBE DR, MMk, 2
RAN TR, BEREERERIEEHSER CF 3x3 mn BE{L)
F, BRTESER, 0.5 ul WEEST (LL 50% OAE, 0. 5%=F LR
1| 8 B PR IR R AL VA )5

(3 B A B ST B B B R G A 7 SR BKAE T N SRR D

W &84 70l B Sinapinic acid 8{ alpha-Cyano~4-hydroxycinnamic acid .

3. JRELMHE B R

FABCRE /& F A RATET IR B A, A EBOBA (337 nm> F1 80 cm BY 120 cm ¥AT
O MTRES, SR e B L TR R A AR R S A RO €6 i BB R A (LC-MS) btk
FEESTTRE TS0 SRR S . 8 B VARFT Bl sk St & T BF R R 45 5E
B 52 BRI E YR & & 2 AK de novo RIIF . AV B LA ST EUR AT EUR EE2 R R

EEW GRS SRIERET, FFUERFR AL T M, PR FE i iE /e WeX
WEER A T 2 B RARAEIE 4091. 1 Da BY 6634. 0 Da 255m/E I T 50%(5 5 0% f) B K1E

AR AT F AN BRI SRR N B I PR ARSI 770 o AAA iR i o
T PRSI BRI TV

RRHRINSFBH 1465 + 15 Da. 8938 + 15 Da. 11683 + 15 Da, 8707 + 15
Da AEMAFERBUX A EEAN. WEEVAERELRREZEHEER . BEXAER
%R, AL, 82 FITEMA (b CEA B 37 #1D. 98 BiIATHm A (H b AFP B
53 1) 86 BIFLIRER A (P CALS3 BATE 43 #1D. 38 BIORELIEH A (He CAL125 A
27 %), 36 BIREIERA . 92 Bl EWER A (b CEA FATE 37 61D BYME E9bn &4
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AR ZAFERRBUE N 100%, B MELEYFREHSRHT, T NA~A SRR CY
CA125. CA153. AFP F1 CEA BPEROfFMET. ShsmipAE S bRiC Y CAL25. CA153. AFP A
CEA BIRBUEN 21% & 60%. R A SFUEMHT LI CAL25, CA153. AFP A CEA KikW
P ST TR A D B 1, B 73 20 0 i AR 31 XS VP Al A% G I B AR i ) B A BRI
HREE X

# 1465 + 15 Da. 8938 + 15 Da. 11683 + 15 Da. 8707 + 15 Da 4WtrEH £
U (MS/MS). JE/EfE (PSD) K EE AR FEFE (protein ladder sequencing)
WATHERR . B0 TSR, ATAERE B RBE (protein ladders). )5, HFE
X RR AT 43 #1483 H B AR AR A B R RIK W AR 5

(A) 1465 + 15 Da: FPA-deghla (£f4EE EIRk A HE R E T NER) 57
FPA fragment (1465.7 Da, DSGEGDFLAEGGGVR) .

(B) 8938 + 15 Da: C3a-deghrg (M4 Ca B Cinfr2: THEM) 41
N i
Ser-Val-Gln-Leu—-Thr—-Glu—Lys—-Arg—-Met—Asp-Lys—Val-Gly-Lys=Tyr-Pro-Lys—Glu-L
eu-Arg-Lys—Cys—Cys—Glu-Asp-Gly-Met-Arg-Glu-Asn-Pro-Met-Arg—Phe-Ser-Cys—G1
n-Arg-Arg-Thr-Arg-Phe-1le-Ser-Leu~Gly-Glu-Ala-Cys—-Lys—Lys—-Val-Phe-Leu—Asp
~Cys—Cys—Asn-Tyr-Ile-Thr-Glu-Leu—Arg-Arg-Gln-His-Ala-Arg-Ala-Ser-His-Leu-
Gly-Leu-Ala

Cil%l}o

(C) 11683 + 15 Da: ZFMMFHIERFFED AJF4:
N 3
RSFFSFLGEAFDGARDMWRAYSDMREANYIGSDKYFHARGNYDAAKRGPG
GVWAAEAISDARENIQRFFGHGAEDSLADQAANEWGRSGKDPNHFRPAGL
PEKY
C ¥ o

A SR MIEEHMFEED A Molecular Mass: 11683 Da

(D) 8707 + 15 Da: ApoA-I11 (RJEE 1 A-11) JE4:

14
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QAKEPCVESLVSQYFQTVTDYGKDLMEKVKSPELQAEAKSYFEKSKEGLT
PLIKKAGTELVNFLSYFVELGTQPATQ
20 ApoA-11 Molecular Mass: 8707 Da, pl: &.1

PUA RFUE RS, WA LA R B IR SR I HE R4

¥R F R AEARIC FPA-degAla, C3a-degArg, MiHIEMFEEA A, ApoA-T1 &k, #l
&P

R A RPN, KOF8 M 1465 + 15 Da, 8958 + 15 Da. 11683 +
Da. 8707 + 15 Da AWrEMZL (B 1-4) MWAEGITITRAAMEE EE & X, #iu
X ZH RS I, ASES o R VG T A AU LR Y i AR bR AL G A B . g AR,
WOTHETT R T9T RO

15

KRB R & K& 07 vk S HARER A A SMG I VAL, B LU B

(1) HEWHAXETH

F 2 B0 S T BC & R AR B 22 Rt AR AR 35 DT VR B — R AR BRI M B AR IR A
REWH b P oY, SUASHURS SMEREET 95%. X2 ELISA KR
WHRAFEFHERE . SR AFUEN T RIS EFRICY) CA125. CAL53. AFP Fil CEA
R0 2 15 R P B SR ek R TN B 1, A T £ B e AR 1 o DA 44 S8 TR a2 4 1 1 0
VB R BRI B L

JREEHTHRRIREAY, —BRREENE 0.1 Da. BUNVEAKREHRRERA
AR, TR R FHE R CAN, WRMNE THRIEMEENR S T8, MAahR
HI R (REAEREN) SIRE SN LK. | ELISA &Gt A& R EsE R
R R, FTLL, FIHUA R BUEECERE RS I A P00 38 7 TR A1) (PURERAEDIHR
B AR IL M ERE R . 2

DHAHREAKR A XTHDTEN 1536 Da, LFLEHAY 16 NEILER (N i
Ala-Asp-Ser-Gly-Glu-Gly-Asp—Phe-Leu-Ala-Glu-Gly-Gly-Gly-Val-Arg C ). 14k
FUIK A BUELIR S ORI R I 7> T8 4 1536 Da AOLT4EBR AR A TU) 100% AT #ff € 3%
DR EEINA, NEBHER (ShRdD .

MR AR A KPR S FUSR K-S N RIS e 7 T8y 1465 + 1 Da &5
IAFHE AR A WLEGHATLL CA N BZE C o) #MA 15 MEER: N o
Asp-Ser—-Gly—Glu-Gly-Asp-Phe-Leu-Ala-Glu-Gly—Gly—-Gly-Va -Arg C ¥m. BUHUi4A R ik

15



200610168117. 6 oM P E13/18m

B, WHETRMOTEEOKANHFEE (EHs 1 RS 2)

(2) EFEARN

=80 BA LPUA AR R R B S FOEECS, AR 25 (UL e
B PR L AR R BB I R A AR S o R T — Rl RO X ERAT o i
ZR (=R LD BEYIRRE N A LR R BB A YR SR 77 % (SR
D) o ZERBEIICIET R 58T =R AEYRS, EEEER =M U LR EDRE N 5
PSR PUA S BUL S RAE T, = RO E — R R RSB RI R  TY (FUREAE
PIkRiED. H A AR e S pUAE B Bl R A S TR

(3) P

FRAS B B SR AL 1 2 o B SN H A AL A S RS RS I A B 28 Bk A AR S T R EAT B Rk
P, BN R ERBATAAR A AR MEB K AR E . MRABERIIE
AfE, —MANGERL THEFC =M, TRl “ZRHREHE LIRS,

AR AR — A SR PURR A G 7 TR R BRI, AT AR =R A
T B T IR 2 A, G aT F Bhigidt AT S B 4L BB R A AL S B\ 38 R A B 2B
) 5 B W AR ST I R SE F o B e AL B B AR ol o VP A 4% SRR B e M TR 1 B R
[iseE B R Ve T T A I I R RO

VLA

B 1 EETRIEERA R A A K- Mg
B2 JERTRTERREIRER AT Mg
B3 GRS R B AMA C3a [ — MR

B4 MR ER RN IEERFEE R A ML

H AL T

AR W BAASERE IR — S H, X UR F U8 A A, AN T BRAIA
p 8 NEn

SEHES) | Gsse 4 BRI A A AL i B AR AR R A S A DT VR R

16
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(1) SE56. 77

L RPR
Lo BRARIE: A 10260 E# A3 841 B, 826 Boem A (HACEARAMESTHD; C. 98
BIRTREAR A CHAPAFPEAMES3M1): D. 86BIFLIRER A (HHCALB3NIHE4361); E. 384
BUSRIERIN CERCAL25B3ME2741D: F. 36BIBEBOEM A G 9264 HigRm A (o
CEABRHE37HI).
2. JFEEH A AFRHEHLREDE B. FUEMOLREINE. SRR, BBk
ARAEAL FRAZ T -
3. EJUE O CHEEUA: HIFPA (FFHEEANKA). HIC3a (4MAC3a). HlApoA-11
(BAREEA-ID. HLlERMEEDA.

=TT

L FER B 0 REFRENWTE, BF—80°CHRAT: -30°CUKHI - ELS miEFES,
BOKG LAl#E: LL10,000 #%/4r, 4°CHEL24r8h; B LW,

2. FEMMMER: BAMWRAIZ Y SFEONE]L 1, iSRS, BRE
TR

3. FEAMAGW: LR, TERMERICRRY) (R, mEER, & CARDHSRPUA: e
R EIRAL HUAMASa, BUAAREAA-IL. OB EHFEALD PmA LB WRER, &
B e%, 400-600% /4y, 7¥H30~605 80, HIA2001] HI4E & G2, AIA 20011 HPLC
KXLe HUHBH RS FEY)E, FHE, HERINA0. 5 w1 FISINAPINIC B (5 mg/mL 50% Z.
fE: 0.5% =RILE), THERTHE.

4, ¥ BB BUE S, SR AT R FUE . AR R 2 I F R E AR
HEAA I BT SN

MG 750%, B miE R EESE, RILTREPWEETUAFX > ERA.
ML N B AR E AR SRR RIE (R,

17
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K—. KAEFAN. WEEDREHERE

R | B e | A | SREUE | BEtE | e EbE | R4

H
1465 Da (+4+) (+) (+) (+) (+) (=) (=)
8938 Da (- (+) (+) (- () (+) 1
8707 Da (=) (=) (+) (+) (=) (+) (=)
11683 Da (++) (+) (+) (+) (+) (+) D)

RIS FBH 1465 + 15 Da. 8938 + 15 Da. 11683 + 15 Da, 8707 + 15 Da 4
PIFREREUE S EE A MREEDREREREE (B 14 @7 BAEEEN. @
TSI SR, ASEW . 82 HIE R A (HHR CEA BIM: 37 41D, 98 il Em A (I
i AFP [P 53 ). 86 BHIFLARRER A (EAR CALS3 BAME 43 %D, 38 IR E RGN (Hrp
CA125 FAHE 27 #1). 36 BIEEBEIEA A . 92 BIL E R A (3L CEA FAE 37 61D A iH
EYRREE AN, WERRE, ZHEMRBER 1005, B NELEDIREHERAL,
AR CA125. CA153. AFP RICEA FAMERIIME. AR CA125. CA153. AFP FU CEA R
R 21% B 60% HIEAFESH RN CA125. CA153. AFP I CEA ik AV &M
SRR I PR M, 00 % P38 4 BRI 5 AR e VP A A 4 AR A i o B R B B o S KR
X
SCHEG 2 R AR SR E

¥ 1465 + 15 Da. 8938 + 15 Da. 11683 + 15 Da. 8707 + 15 Da EWHrEH %
TR (MS/MS). JHJE 3% (PSD) RE B FBRIRHEFE (protein ladder sequencing)
HATHER . B TRARER, ATERBEARME (protein ladders). #RJs, FIJi%
ST ULBR AT AT . SR AR E AR R R IE N A YIbR S RE:

(A) 1465 + 15 Da: FPA-degAla (£AF4EZEFINK A HEUH MR E THER) T4
FPA fragment (1465.7 Da, DSGEGDFLAEGGGVR)

(B) 8938 + 15 Da: C3a-degArg (¥MA C3a H C il THER) F4i

18



200610168117. 6 oM P E16/18m

Ser-Val-Gln—-Leu—Thr-Glu-Lys—Arg-Met—-Asp—-Lys—Val-Gly-Lys—-Tyr—-Pro—Lys—Glu—
Leu-Arg-Lys—Cys—Cys—Glu-Asp-Gly-Met—-Arg—-Glu-Asn-Pro—-Met-Arg—-Phe-Ser-Cys—
Gln-Arg-Arg-Thr—-Arg-Phe-I1le-Ser-Leu—-Gly-Glu-Ala-Cys—Lys-Lys—Val-Phe-Leu-
Asp—Cys—Cys—Asn—Tyr-Ile-Thr-Glu-Leu-Arg—-Arg-GIn-His-Ala—Arg—Ala-Ser—His-
Leu—Gly-Leu-Ala

Cﬁﬁ%o

(C) 11683 + 15 Da: ZRWMEIEMEEHE A FY:
N %
RSFFSFLGEAFDGARDMWRAYSDMREANYIGSDKYFHARGNYDAAKRGPG

GVWAAEAISDARENIQRFFGHGAEDSLADQAANEWGRSGKDPNHFRPAGL
PEKY

C ¥ o

B ERRMEIEMPEE S A Molecular Mass: 11683 Da

(D) 8707 + 15 Da: ApoA-11 (EBRE [ A-11) JF4:

1 QAKEPCVESLVSQYFQTVTDYGKDLMEKVKSPELQAEAKSYFEKSKEQLT
51 PLIKKAGTELVNFLSYFVELGTQPATQ
A Y ApoA-11 Molecular Mass: 8707.9 Da, pl: 5.1

FISEHER] 1, EMUARRERR S, ATE XBRMEWRSRHF S E.

KRB 3 AR5 BB K A AR TR B &

T BB R ARG A % & FPA-degAla, C3a-degArg, BRI OLE ML
EHA A, R ApoA-11. A ERNEDRCEZ /DR, FRERMOIE, A
SRR 4y B OB AR . O IR B B A0 AT VA I B O 0 2t RR A0 W T T AR R BN
ELAR AR R A RY #1231 X 10" AN LU L, At Quick mRNA Purification Kit $2HU mRNA.
LASRE A mRNA A B4R, & # cDNA % . LUtk cDNA A ARAR, I A BB 44 3 4 T A48 (X
(Vo) BHIIY, BETAX (V) HAHSY), #ITREMERN, RETEW V,

19
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FEFE BRIV R A B BY YA 15g/L EEAERE R BIKEE M & . H glass
milk Bl 80V R A BV EEHAB . 5%B/RZRM Linker Primer Mix i
H, TR A RN, EB VA V. o saihss, SRER R R
(ScFV). It ScFV a] B T 1) & A% I BT 75 DNA Fr o K s ™ 38 7= 4 188 sy R ) 28 g D0 6
SiihERIG, HEEE PR L. PR R TOPL0. £2 3 B BT
W REY S e, Mk EA R, 70 96 SLAUFE B s B LK. ) BLISA VATRIE 2K
NBREWR TR, KBEHI&, FMERDE PRI UL seyosaT i T
) % K W B R R &

SEREMI 4 SR 2R B A B BT VR TT T KR S A T v

Rl

4. FRASRUE: A 10200013 AXTEAL; B. 826 Bxem A (L CEARIME3THID: C. 98
FURFER A (FLePARPRAMESS3HDD: D. S6fIFLARREMA (HHCALS3[APE4361)); E. 3841
GRSEER N (ELCAI25FAE27H1); F. 36BIBE MR A G 92B4 B A (Hrp
CEARRHE3TH) .

5. JRERH: A MARMELFUEOE B FUEEOLRE RN SRIEET, H.Ed
FRUEAL BT LT

6. A CHICHSEDA: FFPA (FF4EEAIKA . H1C3a (AMAC3a). HApoA-11

(FAEEAA-ID. PLLTEERFEEAA.

ik

1. BRI A REFWENGE, BT —80°CLRAF: —30°CUKAT - HX i M iE+ .
Fok& LRt#E, LL10, 000 /4y, 4 CE.L24508h: B LEWR.

2. FEMHIES . BAOWKHS Y ATEOEL 0, KOS R SRR, Kt
FRARE]

3. BERAM. LRE, FEWRMEFISEY (RS OhRICHEESUA: A REERERIKA.
FraMA3a FLEIE R FA-TT. LB v AR & E A I AL B LF Y8 i, B e 2%, 400-600
B4y, BH30~6074. AIA2001] T4 A G RX2. 20011 HPLC/KX L. Bt MR B 771
LHYE, BTE, BRIMA0.5 vl HISINAPINIC B (5 mg/mL 50% ZIJE: 0.5% =%
LB, FHERTE.

20
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K LRFE S DA BT, e A AT RS RS . A AR 2 Bk B AR HE K

Mgl % T5ik, W, KITNIREYIRRE AT UH TR ST T (R,

KRR A AR A
il | B | R | AR | NEE | BE | & ERE
1465 Da (=) (-) (=) (- (- (=)
8938 Da | () | (©) | (5) - | [
8707 Da_ | () | () | () SRS
11683 Da | (- | () | (9 - | & T

BIBTT B RAIMBRA, KIS T8N 1465 + 15 Da. 8938 + 15 Da. 11683 + 15
Da. 8707 + 15 Da EYtrERIZL (K 1-4) XPEHTTREMEF EE& N, @i
X SR, ASEI P I IR R IR s A bR B A B . g SRR,
BITVER F TI7 30

B 87 T I R TR 16 T7 97 2% M I 07 7 vk FU VR A 00T BT FR bR 25 0 22 SRR B 1) o an AR 47
PR R KN, MRS ORAAELIRINES, HEB P 5 MR 4h HE40 i
By HAE R FIW R B S B TR AR: A RHER B RS R sy M debs . TR, LU
WRIE A 5 AR KA, 70— EfEE EEZ 20 M. i RARIE R A Db LA S &
FIoE, ATREETF A B MERS, BABTIRKAT .

AR B — T S R UL IR M R TR B B R AR R A bR RISRAEAL B8 3 472
BN B B ST R A PURALEE T R RN IR 2 N EYIRRS, RN
AL 7 I BUE G R A ) S AT BUE RS B A . AT AR IR 2 A br S/ . RIS
TN S b B AR AR R AR S S . XSRS A & T LUH T R %
P IE 5 N B AR S T80 97 N B A A P A 4 e 5 R A 0 e 8 7 28 k) e A A B T i

FEAR KRR LI FTA SCREAE A G R DI 22, shan R4 — R SO s s | IR

SEIKE. BCANNIEME, RN T AR LIRERNEZ G, AYEECRN 5 7] LI 4
RUE R A BE S, XS B KRR VR T4 B i8 B B AUR] 5K A B KR e RO TE
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i B B O B

/25

1460

50:'

/ 1465 Da

1460
A1
8700
50
40 | / ’ i !
i ‘ 8707 Da
40
30 j ;
mi 5 ) VBITE
10 z -
or ; J—
8700
A2
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i

LI VA H2/20

8850

40
30
20

10

60

8938 Da

T

8850

K3

11600

11683 Da

11600

4

23
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FLBR &R L B E RN RIS HEMRERN T %, E—PMRg4d
ER LR ERSMNEMRE | HX R T RS £ YIRS
TRIEEE DT, AURNRNS M EYIRER., ZRANTETAT
RNELHEEAMHEEPOEDREAES. RRAZHIXTEESM
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AR BT AR RN R, RS EEWE, HEARE,

1460
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| 1465 Da
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