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FE i HE [ 4] ( Label free proteome) 7047, 45T, AL E FREL R REBUNT 5%, REEAZ SR
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L E, AEIIEE ik, TR I S: B R R B, BDTEARIC (Label-free)
AR UL REY. SO H AN e AR R F AR B kT B R R R s
rho AR R R BRSO (5 R B BRI 3 ) 64T 2 AN A2 . Synapt'™ HDMS™ it % 43 A1 22 ¢ o 56 |5
Waters 22 F) 2006 AF-#i: H 1% 35 T 25 250 25 e 85 000 o 0 0 2 R 1) s M 8 DU - RAT IsF () B AL, SR
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AR, B AR FHAR R L R, NBEE UA 19 &AL H IR R 2 Wi 0 24 P bs ic 9 $2 44%
THEAMEARY-&. EFMFREN, ATT, apolipoprotein Al, y-chain of fibrinogen, heavy chain of
immunoglobulin 1 albumin 5 F 2K (760 {JUE 38 A RRUE PO S0 FUE 3K FP e 25 R 30k ° . FRATTR
XA gk 10 | 2% SR I FEL UK (2-Dimensional difference gel electrophoresis, 2D-DIGE) CULL 1 35 ol s B ik
ST/ LS - AT Hef )T 335 S5 AR o AN et M B0 IR S8 2 OGS R A TR A D 3 -
R FEEA MK FATUE, REY, I B2 R, (AEE TR 1) & iR T g1
TESY BT FAFAERIRR , A TS BT 1) UA ILHIESE I RIA1E, A SCRH] Label-free 5 45 1 T4
S5 BNT UA USRS Ao B RS0 98, A5 7 T A B X2 REH, E2nitis
BINBELE T LA

1 SEIEESY

1.1 HmEKE

12 5L 08 AT A O 00 IR I 8 AR ot BB 1 A ot v B 24 K~ B s 7R LT T B B (i B A 3,
IR S B, wRE T B, TFIAERR (67 £12) % 12 Bl A MR 5t b 5 b B8 25 Ko ARG 1E
AR, AW A IAHDCES, OIS IE IR, FE SRR X 52 38 Ry e ] 2.

1.2 #REFE

1.2.1  ##E5R#A HPLC-S(ACN AH]) FIE4L/K (FH 2% 18.2 MQ, Fisher Scientific A &) ; H &
(FA, 98% ~100% , Merck 2\, f8E) ; 22 #hi A Fl B( Agilent 23 7], 5188-5332 #15185-5986, ) ;
TR BERE (DTT) FIEL 2 BERE ( Sigma /A F] ) 3 JRES (Promega /3R], EE) 3 A% E-2F 48 H K B( Sig-
ma 2N H) ).

1.2.2 mE¥XEHSHFEEAER 120 AET AR 2 d WG RS FIKIN 2 mL, il A ED-
TA $iBE, 424 C, 3000 r/min Z5.0 10 min. LI, 3%, T -80 CIRAE. 12 BIIEH A T R
S NG, i3 RAE kTR . SRAHSEE Agilent 22 A PUAFE (4. 6 mm x50 mm Hu6-HC) fE55P 2
B3 b 6 Fh=E B B = A9 1 (albumin, IgG, IgA, antitrypsin, transferrin, haptoglobin). %€ &/~ IM3¢
FEA ISR EE (BioRad I &) , IF¥ 5 4 DMEMIR G — D RRIIFEA.

1.2.3 2EALTESEE ZPREC ) : 8 mol/L R X, 2 mol/L &illk, 10 mmol/L DTT, 1 mmol/L
NaF, 1 mmol/L Na,NO, }& 1 mmol/L HEABHDHEFNREEY. RIEE A, I YA i, Erkia
M 1 min, KHEAWER T 4 CHERIES) 30 min. #RJ5 Lk 14000 r/min 5.0 30 min, B FIEW, H
Bradford ¥ 7€ 1, -20 CLRAFHEH.

1.2.4 REEAEY WIESECESNWE, H 50 mmol/L MR AMEELHEERZRERT
2 mol/L. BUEREEM, WA DTT AW H 10 mmol/L, T 56 CHEOEKN 1 h, BHEENR, IMABZ
Pk R 2R R 55 mmol/L, WAL 1 h, WEIZE R, I0AGE & A, 8 A 580 ey
30:1, MIA CaCl, ZZAWSEH 2 mmol/L, FE/MIRHE, T 37 Cid B 12 ~16 h.

1.2.5 nanoLC-MS" Ml & HRO.5 g BEFMEM, A 100 fmol PI4R( GluFib, Sigma 23 F]) J5 #1744
TR ER RT3 255 0T (nanoLC-MS® ) . AR 418 PN A 2 00 22 I35 T DD REAS (R M DR i, JF R iR A
BL R DR 0.5 we( BRI LR , MR E R 3 I &

YHFHAH A3 A nanoACQUITY UPLC N4 it R 25 R AH (6.3% 22 48 ( 2 [E Waters A F)) , BL4s H 3l
BERERS , 43N Symmetry C g, 180 wm x20 mm, Kife 5 wm, Z3H7kE 4 BEH Cy, 75 wm x 250 mm, i
1.7 wm. 35 °C, Hii% 200 nl/min. FishA A & 0. 1% FRRIAER, Wsht B: 0. 1% FiR
B ZNE. BBREVERR 1% ~40% B(120 min)—> 65% B(5 min)—> 65% B(5 min)—— 1% B(1 min)——
1% B(20 min ).

JHEA A Synapt High Definition Mass Spectrometry {5 i #7 Bii ( HDMS, 32 [E Waters A A]) , 497+ 1E
BB, TR MS®. KRB SR AE N[5 Al 4 3 V, Transfer BT A 1 V; = B i RAENT Al
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FERERLAE 15 ~45 V Ju 2Rk, Transfer fEE N3 V. FHEEHEIN 1 s, FAHETEHE m/z 50 ~1990. JHiEHE
SKAE TG 20 ~ 120 min. 88 R 200 fmol/wL Glufib (AU 1 25 (m/z 785. 8426) , 45 30 s
BiE 1R, B HE 2500 ~3000 V, dEFLHLE 40 V, J5IE 90 °C
1.2.6 ##wEoH  RH Waters 22 F) B9 % A ProteinLynx Global Server v2. 2. 5. £80d H a4 | G
s, Wb | RRINIE | SR farE A B far L SRR A AR HEAT A HE S T R AT B AL . (R
e FEE KB, HBIEIE E 50 MK EE 220 150 counts FlE BE =AY 60 counts; &L B
F R BIE R 1500 counts. K 2Rk H A9 8L FU A 224 TPThuman (hitp ;. //www. ebi. ac. uk/IPL/IPThu-
man. html) .

H Protein Expression( 3¢ [E Waters 23 F]) AT TAMC L IKFIE AR RS 1H00r. AT 2559
BT BR BB LA 5 LA 450 (1) 763 IREEEIFRE T, %70 2 YRl 214 [R) ik B 54 e AR TR 2R 1
(2) BHRFEM R AEERT 95% , BTN T 5% ;5 (3) N THEBRMEEUNT 1.5 5 X455/ T 150
SRR (4) IR E A ST 2041k,

2 ZR5itE

2.1 FHEMRTESES R

nanoL.C-MS" 43 H7 i FE AR BER 2 IR €815 43 B8 5 50 /8 19 3 2 P R B 33 0 B LA 8 8 9 0 B
S ARG B, B R AR OR B AR | B T LR B IR B (S R, BEORUEE IR T SE e, BT
I8/ DR (% B B T 8 5 SO for b A B0/ N AR A T 5 | 1) e A Al 2. % T O B IR ) ) — 58, — D T 22
RO TE RS RRE N, FHRE A TR | RS R A A5, DR UE A [R) IR B AR A R A9 €2 5
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Fig.1 Reproducibility of LC-MS* for blood health volunteers

(A) The first time injection; (B) the second time injection; (C) the third time injection.
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& )< O BA P TR X SRR R B3 B B 7 R 28 B (ke ok, A Y o TR AE AR /F (iR 2530
B, A REE LR B B Rl N AR AR IR B R [8]— IR BE, A5 W, R A2 R S 1T o0 B s 24 4 AS ] Bk B Ak 2
X 13 - DA 5 P R P 19 R i PR 28 0 4 R B 1) B AR RER | V7R L A0 LA B o A T 4 %o AN ] £
JUCIBE It 1 < A R0, RS DRE A AN (] e i P 8 T B 25 /N B — 35, Pl B Ge it 24 T Bl
AN SRR IR 2

R T BTy P A PR R RT S, 1 Sk B R B G K AT BB B R A T A, A L
R, U PREEETT) AR BOEMERR R | SR R AR RNk, #r IS
51F.

P12 AEERRE A MR AR S Y 3 YK nanoUPLC 43 B AE MR RE REAET 19 8 B8 F 5 &1 (TIC) . BLIE B 1Y
SREESTNR 1.43 €°, 1.42 °Fl 1.40 ¢, BARELE M. W& RN E FIEE g SE , 3 k2
FI2ZERRN, BEFRENERRECV /NT 5% , EEERIE2%~3% Z B[ K 2(A) ], P4 EHE A4
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Fig.2 Injection reproducibility of LC-MSF for CV of intensity( A) and retention time(B)
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Fig.3 LC-MS" spectra of health volunteers( A) and unstable angina blood stasis syndrome(B)
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B PHIER log, -log, SMHT2 F 5
TRESH SR I 2 —. 42 IR Z Y log.- 5 =
log, A& TR (W hxffaLkIpat), W2 S5 1040
T IR TEXT s s 2
ORI REAR 2 25 5. B B0 0 2 540 .
LW % S ECE K B 4 kR R e st UA blood sis sndiome)
log_-log, /M5 . £ 2 dUEAH, FAG I 2] Fig.4 log,-log, normalized intensity visualization of

362799 NI Hodh 5544 AN B TR Ak exact mass/retention time clusters

JE ) BEEER (WA A3 A 40 ) . 11 4 RHAZE LA T 0 s 3R T8 7 o AN i PO 800 IR A28 25 1M 3
th o TR ARYRIREE; XA LT s s & I TR kB, B 4 4R oK, B A
*ﬁﬁiﬁ(Normalized intensity ) 7E ¢° ~ e Z 0], SIAVERZAI N 7 x 10°. K EEE T 1Y 30 5 7 X6 F 2 bt

, RA 10% IR 2 Ah A R 2R, X 40K, 20 kB R4 2 M R BE o1
ﬁ#ﬁ*ﬂi@lf;.

FIFH 2 2 TR 22 57 IR BT S8 5 1 2 SRR 2 AT 22 5488 ( Ratio ) GE 20T, LA BRBETE 420
SIS B HEA TR SR NSO AR M E RGO IE. DESEBRT L5 NS
HhRiE” T 2R S, AR ILE S MR 6. 22 FAREUXTEUR R BT I RO RRIE, B 25 R
HEAM L, FIHA—E IR RTE. 2T 027455000 log, (Ratio) B 2 LAY g — R J7
Mk, Wiz S5 BAARNSERmAYIRRA L. UG AT R AEAS R (1935 B2 40 B 1) log, ( Ratio ) 2SI H £k

KR, ALE RS MO0 NS SRR, T2 2 B S g i T3k (K15) . 54h, 2575
IREE H PRI IR 26 4R Th e — RO B RN, BRI SR TS RE R, Rk | AIHE (Kl 6).
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Fig.5 log,-log, analysis of differentially Fig.6 log,-log, analysis of the standard deviation of

expressed proteins

differentially expressed proteins

2.2 ERFREEASW

SRR AL, O AR MO SR IMUFIEAE I3 B 1 B 4 22K 7 A B 22 S 3Rk, 22 ATk
KF LSRR E AR B, 0203 D2, (1) AUTE RS AR E PRS00 MU UE 2 12 ks
A 3 Ml B (FEREREX IR PR I, WA 1) 5 (2) 5 O AR PO SO ML IE BRI Y 12
PR ILER 1A 7) 5 (3) FERECOR AR RE PO SO0 MR UE I 2K ek T 9 10 A A (SR

HHZEFRT 1.5 %,

P<0.05, &1 FKE 7).

Table 1 Differentially expressed proteins in the plasma of unstable angina blood stasis syndrome patients

Expression

Accession Description Score pl M, Ratio” n .UHStablc

angina blood

stasis syndrome®

IPI00515047.1 ACTA1 Actin, alpha 1, skeletal muscle 127.63 5.18 32275 — +
1P100028413. 8  ITIH3 ( Inter-a-trypsin inhibitor heavy chain H3 precursor) 171. 86 5.49 99849 — +
1P100032311.4  LBP( Lipopolysaccharide-binding protein precursor) 62.12 6.23 53384 — +
1P100789295.1  TF 11000 protein 117.79 4.79 11162 -2.56 }




290 HE SR 2R Vol. 31

Continued

Expression

in unstable
Accession Description Score pl M, Ratio® .
angina blood

stasis syndromeb

IPI00816618. 1 HBG2[ Hemoglobin -G ( Fragment) ] 146. 34 6.41 16594 -1.96 l
IP100217471. 3 HBEI ( Hemoglobin subunit epsilon) 138.55 8.67 16203 -1.89 l
1P100829896. 1 HBD[ Hemoglobin lepore-baltimore ( Fragment) ] 219.42 6.17 11346 -1.85 !
IP100854874. 1 HBB B-globin gene from a thalassemia patient 458.33 — 4508 -1.82 l
IPI00853068. 1 HBA1; HBA2[ « 2 globin variant( Fragment) ] 464. 47 8.72 15281 -1.75 !
IPI00646799. 1 A1BG( Putative uncharacterized protein DKFZp686F0970 ) 431.76 5.96 35271 -1.64 l
IPI00641047. 4 GSN( Gelsolin) 853.55 7.72 28954 -1.64 l
1P100022463. 1 TF ( Serotransferrin precursor) 939.9 6. 81 77050 -1.61 !
IP100304273.2 APOA4 ( Apolipoprotein A-IV precursor) 1977.25 5.28 45399 -1.59 }
1P100022371. 1 HRG (Histidine-rich glycoprotein precursor) 1179. 08 7.09 59578 -1.47 l
1P100829940. 1 IGHG3 ( Uncharacterized protein IGHG3) 173.57 8.38 38109 -1.47 l
1P100009920. 2 €6 ( Complement component C6 precursor) 205.02 6.41 105752 1.49 1
1P100299615.3 LHCGR( Isoform long of lutropin-choriogonadotropic hormone 119. 47 8.82 78616 1.49 1
receptor precursor)
IP100477597.1 HPR (Isoform 1 of Haptoglobin-related protein precursor) 382. 66 6.41 39008 1.58 1
1P100022417. 4 LRGI ( Leucine-rich a-2-glycoprotein precursor) 127. 48 6.45 38178 1.63 1
IPI00641737. 1 HP(Haptoglobin precursor) 602. 48 6.28 46723 1.67 1
IP1I00793108. 1 CP 20000 protein 156.71 5.27 20194 1.72 1
1P100298828. 3 APOH(B-2-glycoprotein 1 precursor) 189. 31 8.34 38298 1.84 1
IP100002459. 4 ANXAG6 ( Annexin) 208. 65 5.46 75277 1.95 1
IP100024870. 1 MYHI1 ( Smooth muscle myosin heavy chain 11 isoform SM2A)  557. 89 5.44 227339 2.16 1
IPI00006146. 4 SAAL; SAA2(Serum amyloid A2) 123. 16 9.20 13527 3.46 1

a. Protein concentration ratio between two groups; b. | : Down-regulated; T : up-regulated; + : expressing.

(A) . . R0y Tra ri protei
30% 30% 8 Acule phase reactive protein (B) xf./" Yo . r'mspo pro_ i
2 30% 8 Apolipoprotein

8 Complement protein 8%~ . .
¥ e o Cytoskeletal modulin protein
o Cytoskeletal protein i .
) . 8%, o Anticoagulated blood protein
o Blood coagulation protein 5
Qv ® Immunoglobulin

10%  mUnknown protein 599,

20% 10% 8 Unknown protein

Fig.7 Function of up-regulated proteins(A) and down-regulated proteins(B)
LI, ACTATL, TTTH3 H1 LBP J2 {76 U AN B E M0 S0 ML 2 1 R SRR i HE
Horh ACTAL J& TAMLE 3 1, eSO AR M O U ILFIE R 35 105 ot R ACTAT AR AT g2

/L‘H}Hﬂ@JE"Jﬁ%u%m]. ITIH3 7E ML PR W R A 20, Bk HRTe A BIFFE R W TTT 5560 A
X%, (HIEIH R S5 R A e R AT R FE M. 1TIH3 VRS A A EEE A, R S
I R S FBURR A FE . LBP J2—FhBESS & AL RS 40 B4 N 75 R IR 2 8% ( Lipopolysaccharide , LPS) 4 F &
260000 MR T, BT [ B MER R IR -, B ORPHUA R Z R ZEAE 2 | TEARR R
AT, AR P RE S WL AN AE PO R I FHIE R T A B A= 22 A — IR

TS AN FRE PR OB IS UE R R b 33k R 22 S RIS DIRE AT 20 K. (1) MEmS AR
S EEF, 41 Haptoglobin, SAA Fl1 CP. Haptoglobin YEy—fp 2, HA LR EYEME, bt
| BUBE KA AR R S i R AEAE 21, ik 5 JRAE N VIR DG, SAA J2 B AS BEHRAR &
PRI RAEFRE ). IS AT CP KT s 2 Sk O IUESE &R A ST IE A G fER R 5 (2) MA
B, nce. #MAS SRR R A | BRI (3) GLONURGIE R, W MYH 1E R

FIRE A O U L4535 1) TR] 4260 4 5 (4) B I AH SC 3R 1 ﬁnﬁﬂﬁﬁtl H ( Human apolipoprotein H,
ApoH ) FIBEHEZE 1 6 ( Annexin 6). ApoH 7Bl Sk fb vt % B2 AR F T A —Fl il S il P
T, A0 P PR 1 S S R S 2. Annexin FLA B I (4 e L 200 95 4 RN o 1 AR BT RE T
AN, A 3 A EREE T REAR AL

T T ANERE P O B0 IR S8 I 20K TR IR Y 22 S s ORI I RE W] 20 . (1) BRI IR
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F1, 40 ApoA-IVI EZAEH 2 S SRR HRMAM, Bl HDL 5404 A LRI, 25 T IRE
B iz Y R A PR E P, AT ABH 1k P-E 8 2 A 5 A9 11 40 5 ot /N AR 22 1] G 6 B
(2) iz A, W HBB, HBA, HBE, HBD, HBG I TF. IM£TEH TF & &L YAk i 135 is 4 10—
PR (5. I 000 R B LT TF 7K A0 IE 8 AREAK 5 (3) Pt AH>CE A, W HRG, HHEA L
W IR A S HRE S, BRAELEMSIRIEN; (4) 3R EN, W IGHG; (5) 4iM-a2eiEEH,
GSN. BEF R (Gelsolin) 24 Actin P4 8K 12—, HRIKACET M, AR O WU 19 5 —FENE 53
T 55, AR EE A TIREAR .

G54 1 N AMIFZE BRI, 5 5 O AR T D& H B IE R SRR Y e O AR L&
I ML TIE AT B8 S8 T —Fh S SN 5 T U0 AN R PO 005 IR £ 2 ] R[] s A7 A8 O LR 05 | 35 1f. PRI
F5H | BRICHESEAL S s it XSy A B, ORI, HA | ApoA-IV, SAA J CP 550>
FRISE R B A SCHkRTE, AL SR S58—807 ). 1 Haptoglobin B chain, €6, MYH11, APOH,
ANXA6, HBB, HBA, HBE, HBD, HBG, HRG, IGHG, GSN I TF 5.0>400 1Y 56 R b A WARIE |, o H 2
AAE TR ARG PO 800 IR AR 25 I3 3K 1) ACTAT, ITIH3 1 LBP, B ABRGEY H IR K BE,
AR T RE 23 18Ry it 9 AN A M 0 09 I I 8T B AR i 4. Haptoglobin B chain, ApoA-IV, HBB Fl
HBA iX 4 FpZE ()25 55 288 DL S AN 2D-DIGE 3 AL Aot 4 A A
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Label Free Proteome Analysis of Plasma from Unstable Angina
with Blood Stasis Syndrome Patients

ZHAO Hui-Hui', YANG Fan®, WANG Wei'*, WANG Hong-Xia’, WEI Kai-Hua>"
(1. Beijing University of Chinese Medicine, Beijing 100029 China;
2. Beijing Proteomics Research Center, Beijing 102206, China;
3. National Center of Biomedical Analysis, Academy of Military Medical Sciences, Beijing 100850, China)

Abstract Label free LC-MS/MS method was used in seeking of unstable angina blood stasis syndrome ( UAB-
SS) differentially expressed plasma proteins. A polyclonal antibody affinity column, nanoAcquity UPLC and
Synapt HDMS were used on plasma of two classes of samples( 12 UABSS patients and 12 health volunteers) .
The results show that the method has a good reproducibility. The ionic strength coefficient of variability was
less than 5% , retention time coefficient of variability was less than 3% . 3843 proteins were detected, among
which 24 kinds of proteins differentially expressed large than 1.5 fold, include 11 down-regulated and 13 up-
regulated (include 3 kinds of proteins only found in UABSS patients). The dynamic range was about 10*. AC-
TA1, ITIH3 and LBP were only found in the plasma of UABSS patients, Haptoglobin, SAA, CP, C6,
MYHI11, APOH and ANXA6 were significantly highly expressed in the plasma of UABSS patients, while
HBB, HBA, HBE, HBD, HBG, HRG, IGHG, GSN and TF were lowly expressed in the plasma of UABSS
patients. These identified increased expressed proteins could be divided into four categories according to their
functions: (1) acute phase reactive protein; (2) complement protein; (3) cytoskeletal protein; (4) blood
coagulation protein. The decreased expressed proteins could be divided into five categories: (1) apolipopro-
tein; (2) transport protein; (3) anticoagulated blood protein; (4) immunoglobulin; (5) cytoskeletal modu-
lin protein. In conclusion, UABSS may correlated with inflammatory reaction, lipid metabolic disorder, myo-
cardial damage, blood coagulation factor abnormal, oxygen transport obstacle, and these differentially ex-
pressed proteins could provide clues for the study and discovery of new protein targets for antianginal drugs.
The label free proteomics is an efficient method for the discovery of differentially expressed proteins of compli-
cated sample.

Keywords Mass spectrometry; Unstable angina; Blood stasis syndrome; Label free; Proteomics; Biomarker
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