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ME A e K (2DE ) 73 B b /N B O URE SEASE Y A9 1E 5 5 A A0 O LA 2R 2 1 3 B0, SR
PDQuest ZRAFXFHLAMHT 1 IFLC UL ST pH =5 ~ 8 YUY 2DE 35 &1, IE .0 LA 8U6 H 851 D HEE AR,
REALLAZURG T 1 032 AR H L B 13 A E A USRI R IE R DL U h R, TiA 14 D EE BT
RIS O P RIE. 5351, A4 49 NEA MMM AR h R B E EA R EELM(P<0.05), HEHF
BEATBOE AT b 11 AN A, RIS E I 7 M, A DRE TR R, REEA N ERRIEY

L JUURERE i AR 5.
KR ONE,; ONEE; B YRR K
RESES  0629.73; Q51 XHERERIRAD A XEHS  0251-0790 (2006 )08-1467-05

B ST 2T T B X KL e | R BT AR A R W R B TE 45 5 1A A
TR AR RO s HEA T 2R AL 25T, DR8] —2e 5.0 mAF PR AMC R B i
BORFA B Tl R _E XTI RBOR B2 W YRS T I BUS SE0TSE. il O A, R T E AL AR 3
Bk, AT RLER ST N R O UREFEAST AL ) Sl PR L B WURE SESR AL T i sl A L.

FRNTE AT A BERE b, X RESERE B ) 1E 5 2 SRS 4 b A & 1 S 947 2DE 204, SR
BZZEREN, JERMABRHEMPLEEE. @ 22 72 E AT I ae ot , W2B4R5E 7 A B 1
FE O NUEAE S A b P2 VR H.
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1.1 R F

PROTEAN IEF Cell 25 B AR IK{Y . PROTEAN I Xi Cell 3 i B UK . PDQuest B4 4k 124
H Bio-rad A #] ; Power-look 2100XL &t M G H#5{U0A B 5 E UMAX A H] ; FEFU BIROE M/ T«
A7 BsF ] BT 3% ( MALDI-TOF-MS ) 4 [ %] Bruker 2\ 7).

A pH BREE TS5 (pH =3 ~10, 4 ~7, 5 ~8, LRPEBAEE, 17 cm) , Ptk R (pH =3 ~ 10,
5~8), Wi, BRI F Bio-rad 24 Rl ; INMIERE , —BRIPEEE(DTT) , TEMED 4504 F| Promega
o) 3-[ (3-RHBERENEE ) - — R |- R (CHAPS) , W SCUN M ERG , H2lR , JRZE (Urea) , T %8
FEREFREN (SDS) , TR, < JEREBEGR(PMSF) , Tris, idBEREL , MRS BUIENE, AFRARSEIA ] Am-
resco 2 H) 5 B AL AL TR ( DNase ) FIAZWHAX R I ( RNase) W4 FI Roche 23 Fl; T, Jo/KBREREN, Wi
RBRR NG F Sigma 24 7] 5 Hogw A0 =l 5286 Ky milli-Q 7K. H /NS I F rh
FEl Ak 2.

1.2 HMEBEREEHREIE

Fie BEOSCHR 6 ] 773k gy v/ INRDRE O ISR FEAR Y | I IS IE B SR SR LA 2L R dH 255 %,
AARBUK (9 mol/L JREEREATECH 4% 1) CHAPS, 0.5% B DTT #10. 14% 1) PMFS) |, ZEPKKIG
[BIER )3, VKK #EAT 10 min, JIAGE# DNase & RNase, T4 °C FACE 15 min, LA 15 000 r/min A9
JEES L 30 min. FERUINE, SR Bradford J5 kil SR (RS, BT - 80 C kAR IR A
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1.3 2DE S BEEAREZESRN

HGE A 2V FURE & 5 KAk 1 REE o (8 mol/L JR 3 & i it 43 4N 4% 1 CHAPS, 65 mmol/L
DTT, Tt 4340k 0. 2% WP HLfg SRR 0. 001% IR i) TR A5, B DAERE 100 pg, Y AR
1000 pg. SFHREMBRATN 50 pA/gel, 73BT, F50 V 7J<1Jc 15 h; 250 V B&#EE 30 min; 1000 V
B 1 hy ZeMEFHES h 310 000 Vi F 10 000 V £ 60 000 V - h. A5, B SEAEFHE [ (6 mol/
L JRE 0. 375 mol/L Tris, itk 20% [ HTM, 2% 19 SDS H12% Y DTT) H3F-4if 10 min , 774
WL (6 mol/L JRE 0. 375 mol/L Tris, it 53400 20% 1 H il , 2% 119 SDS 12, 5% W Z B ) Ho-F-fiis
10 min , ¥R Z 3B (127T) Lo, PEAT SDS-PAGE 4385, HIUICRHMEHL 2, EARHLIA 10 mA/gel,
%EIL???U%%H&W%}: 30 mA/gel 4REE4 1B, EIREY AT RS ZREEECR 1 em A5 1E. B
JEE R FAR Gt ARG B A
1.4 BEGRESNT

Yoy J5 1 BE IS FHEE S R A 115, ) PDQuest B AFHEAT 40 8. MG o3 BT 3 R A0 46 28 1 A 4G
I EECVE T AHXS 735 FNAF B s A . 228 80 HUBE I rh i SV 1 o s B, A P B ek
A B LA I Z2 B 2 18] 2 SR R0 2 AR 1.
1.5 KAEBYIRFESH

TSR VZ I I AR P A 2 R 5 IR (4 A5y . e L IR AR Al i 2 1 S
Bl rxd %, SBR[ 7 ] AR F SN, SR I IR &Y #ET MALDI-TOF-MS J5ii% 73 #r.
HHEAR R R 3 FhEE B AMG K . Mascot ( www. matrixscience. com ) , Profound (http ://prowl. rockefel-
ler. edu/ profound_bin/WebProFound. exe) , Peptldent( www. expasy. ch/tools/peptident/html ).
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2.1 A[EIPG EAMDBLLLE
B 12 E N IE R O N2 2-DE 3518, F PDQuest 3K FEAT MG 43 M, 76 IE & O HLZH 4N

Fig.1 The 2DE maps of normal myocardium

Proteins were detected by silver staining method. The 17 em-IPG strips of pH =3—10(A) , pH =5—8(B) and pH =4—7(C).

pH 3 ~10 MEE LI 1CA) TRz 2 830 DERIT ()
wi, HH Ll pl=4.5~9.0 Fl M, =20 000 ~ 100 000
{B@Eﬁﬁﬁﬁf,ﬁﬁ?ﬁﬂiﬁ. AR 8 R PRI
sk pH =5 ~8 ya N, JF H7E pH =4 ~6 1Y X5k
WA LRI BRI AL RJTEHE TR pH =
3 ~ IOBEAAREAE A 2 O LA B b B R 3 A 17 L
5 pH =3 ~ 10 MBEAARL, pH =5 ~8 MR A& 43 1
&&%%E%%[m@l(m] IEH LI 2 pH = . y o
~10 Al pH =4 ~7 B R EZ LK 2, A% Fig.2 Comparison of pH=3—10(A) and pH =4—7
{B[ﬂ pH B 5553 B AR B 2 5 T 9 Ju Il pH e 2%. (B) strips for the separation of proteins
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2.2 2DEZEARWEEN

DL pH =4 ~7 A& IER DINALUER, HE 4 WK, PEE4 B drAH T UC g L% 775 i 4
B 21 A, DR —A oS5 0, M e a5 5 5 e B A A br b A R S (a7 [ o 5 L SR A
Ji1), y J7 A SDS-PAGE J5la]) . 18 4 Bk shoA R i P 03 TR &, v 7 ) LB 2 A bR o O 22 S,
S,), FRAHT 2DE Hh AR (15 AR M. BT 20 AN ST B 08 «, y 5 1) BB B A A AR
0.6 ~100.6 mm, S, 5 S MMEHTEO0.3 ~2.5 mm, KU 4 YU rh i A BTN & A BAFEE M
ifii 20 A4~ S, AEE N 1.38 mm, KT S, A 1. 23 mm, BEH3 SDS-PAGE J5 [ I H-F- 105 22 K T IEF
J7 ) _E R ZE , FEARSER P TEF J7 [ A9 07 B AR T SDS-PAGE Jy [m) - 9 {37 i 75 42 P
2.3 ERZEAMNLER

K HI pH =5 ~ 8 1Y IPG 43 #r 1E H AIAESE.O WLZH SR () 2 1 22 5, 2DE SL80 H A 3 . ] PDQuest
AT AL LB T, RIFEIE S LS [ B 3 (A) TRz %) 851 MR M i, TEREFEA S 1A 3
(B) 1R 1 032 NMEE A, VEECER 42, 13 AN E B S/ NS IER O A b RIA | 7ERESE
HAURRKEH [ WL 3(A) H AO1 ~ A13 ] 1A 14 DNEERERE S REMSEH L Rk WK 3(B) H
BO1 ~ B14]. 18 MR s EATFEAI S h & B i, o — AN (1 S AEAE AR 4L 8L b 1) 3238 2 I
ML S 5L, Heg S e 4 20 g ek i ik BE A 8P 2 500 B[ WL 3(B) H Col ~
C18]; %A 31 AR A SEMFEA i & B B> [ WL 3(A) H DO1 ~D31].
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Fig.3 The proteins expressed differently between normal( A) and infracted( B) myocardium

2.4 BEHEE
241 EAYELER IR ZESFRIBEA R BUR s T B oA, eSS R IR 1.
Table 1 Proteins identified by MS

) M. /pl Matched peptides/ Seq.

No. Protein name ( gene name ) AC for databases Score .
(theoretical ) all peptides cov. (% )
A1l Tubulin beta chain 2il135490, P02554 32.1/6.53(49.83/4.78) 161 18/29 41
BO5 a-b Crystallin( Cryab) 2117441290, P41316 20.5/6.67(20.12/6.76) 64 6/35 44
B06 a-b Crystallin( Cryab) 2117441290, P41316 20.0/6.67(20.12/6.76) 66 7/43 46
C02 a-b Crystallin( Cryab) gi17441290, P41316 21.9/6.75(20.12/6.76) 102 11/61 53
C03 a-b Crystallin( Cryab) 217441290 P41316 20.8/7.05(20. 12/6.76) 118 12/54 62
C10 a-b Crystallin( Cryab) 217441290, P41316 21.0/7.15(20. 12/6.76) 161 17/62 66
CO8 Myosin heavy chain, cardiac muscle gil55741486, P79293  22.3/5.91(223.66/5.59) 327 45/50 28
beta isoform ( Fragment) (MYH7)

D07 Microsomal protease ER-60 21583929 55.5/6.36(57.01/5.88) 224 20/34 42
D10 Lipoamide dehydrogenase g1147522940, P09623  56.6/6.52(54.72/7.59) 177 17/34 45
D25 a-Enolase( Enol ) 2114927286, Q9XSJ4 51.0/6.29(47.59/6.44) 89 10/28 24
D26 Cardiac alpha tropomyosin( TPMI1 ) 211927, P42639 35.8/5.53(32.72/4.69) 137 18/56 51

THERIK T B B R E R 2 K252 B R0 IRER B 11 T R, HE ARG P AL | Sl
AR ZIEANE AR 22 R | SRR | IR EIRTESe G T R A AR BRIR AL A5, AT B Hdie 1
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1 373. 65 RPFFPFHSP SP
1 461. 65 APSWIDTGIL SEMR
1 477. 64 APSWIDTGL SEMR Oxidation{(M)
1 831. 85 APSWIDTGIL SEMRLEK
1 191. 53 DRFSVNLDVK
920. 41 FSVNLDVK

AYE BRRET, WAE M5 S RE &k
HAE i/ 1. BO5S, BO6, €02, CO3, C10
XA R SRAE 2DE B4 B 45 R 323k
HANSE AR A S P, R 100
TEYE G R HUF B A —Fh R 1, g i

985. 40 HFSPEELK
1 164. 57 VLGDVIEVHGK

1373.7

80 1 715. 86 VLGDVIEVHGKHEER
THERREEAS [R5 5 & A= A VR F i 45 3 or0b i gg“;- 32 gg?g%gﬁ;‘}”m
LA CO3 S AB( WK 4) , EILRFHE T ? :g: . 2 62;: 35 IPADVDPLTITSSLSSDGVLTVNGPR
B 58% , CUSEMMFIIBFA 4 § wf g (SO MIR
(APSWIDTGLSEMR) BE4Ak; 1M C10 it~ 30 SaTas) |35 692 3
WK 2% , AT (APSWIDT: 10 BT [
GLSEMR #1I APSWIDTGLSEMRLEK ) #} % 800 1200 1 603 2000 2400
b, XEid sk T & B NE—FEH s Fig.4 MS spectrum of protein spot C03

{BJ27E 2DE HAIRIN AR HE A
a-b Crystallin FIZFERRFES 1 CO3, C10 VERC I A FERRBLUN T .

C03: 1 MDIAIHHPWI = RRPFFPFHSP SRLFDQFFGE ~ HLLESDLFPA  STSLSPFYFR
51 PPSFLRAPSW  IDTGLSEMRL EKDRFSVNLD  VKHFSPEELK  VKVLGDVIEV
101 HGKHEERQDE HGFISREFHR  KYRIPADVDP  LTITSSLSSD GVLTVNGPRR
151 QASGPERTIP ITREEKPAVT AAPKK

C10: 1 MDIAIHHPWI  RRPFFPFHSP SRLFDQFFGE ~ HLLESDLFPA  STSLSPFYFR
51 PPSFLRAPSW  IDTGLSEMRL EKDRFSVNLD  VKHFSPEELK  VKVLGDVIEV
101 HGKHEERQDE HGFISREFHR  KYRIPADVDP  LTITSSLSSD GVLTVNGPRR
151 QASGPERTIP ITREEKPAVT AAPKK

2.4.2 SmEAWEDFEL FEPE/NE WU F T A b kI 2 T A 1 R A R
1k, AR | W AT R DU SRR A G L

T (Tubulin) 244 BUANARL 2800 F2 ), M AERR AN AS A FI DI RERY SE B 28 R G, Hb 1
R RIEMCR B, Twai S5 A O USRS MR B il F0E TR 3500 2 A BL] , A 26
FIA AN NRE R K5 E, MatEHghn, SORiiR N 2 B 28 SR R A R o, s O LAR B 45843 A
SR A RAAER] | SR PRI R OIS P S ERIR ) TR BRI O VRS 40 JILEH R PP R IR
A H A

JEWUERE 11 (SCARIBUILEESE 1, Tropomyosin, TM ) R 5% i I8 #2 WL gh & 11 5 WLER A F1 =2 1] ) AH B
YERL, i BAA M — E 456 R0, & mT LA sR JUES SR 1 1 a9l vE A, i L PR e 4 il e v o
BT E A AR R IR LER R (7R SEO WL R S R s 50 IR BE 4 B
FIRYIB A R IEARAT &, IF T A 5K s 1 W ] 7 2 1 e O LR ZE Hh A i 5 5L

WUEREE 2 T SO AR I E R, OMELER S 1 5 (MHC) A a-MHC I B-MHC PIAR LR 23K
A Vi(aa), V2(eB), V3(BB) 3 DIl «-MHC 5LahE FEM )T B-MHC, SUUKE L VI
RO ILATP BERTE MR, DU R R R, FERE . MBI AR RIS, LBk 1
SRR V3 ek, I ATP BEEME IR, O NUERDIREREAR, FE5E TR, A1 UL B-MHC & f3gfi12—
A BEIE PR R B, TRl BUR 1O IEAL T I REAS SR RS,

aB- i RAREREE 1 (aB-crystallin, aB-C) XFK Hsp22 , JEPRTEME 1 (Hsp ) B I — 51, TELERY
FEEWNFE . Golenhofen S5 WFFEUESE, K BRI O NEBR L5 PI15 S oB-C Hi L3R 1) 20 - SR 45 4
%, R\HSHRERA YR, Bluhm 55 EH oB-C A DA BB 45347 1.0 LR L A3
BRGNS, A CGIREY], oB-C EMSLALI T RIREI R & TIEWHS, Nmik—2 5 E
aB-C Xof O LA ML L PR A5 B DR M el B 3Rk mT 02 LR 52 7™ B 1 e i P 45 473

Bt = P e 1% 06 ( Lipoamide dehydrogenase or diaphorase, Diad ) F14 B[ ( Alpha enolase ) #RJ& T fif
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RN, HIhme SRR fCAHE. Diad JE2ULRERR (LIT IR HE T Y e i IR, B 22 55 FEp e s
I FFE N JG R B L PR Fah i i i As v, R 3 Diad S — 26 B fb A DG 35 PR 7 Sl 1l T35 7 Fof 268 325 7K P
B9, X IO LR R ol s RE A RIS A2 . AR S R INAE 2R 1 B2 2 P 5T SUEIIE ) 1 Diad 5
O WU AEBEAR S B9 8 R SR O W UREZE IR, 27 IS T 9. Tt A Pl W 3 e e P AR K e il G
DIREA AR T T L ORI 1, S S0 R R R . SCE A SR i T
a-MiERE mRNA FIE FE R, it ATP KF T I, IR C LS Ae B A P RE DT 1 R AR .
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Different Protein Expression of Myocardium from Chinese
Mini-swine Model of Myocardial Infarct

ZHAO Yan-Feng, YE Neng-Sheng, ZHANG Rong-Li, FENG Xue, LUO Guo-An", WANG Yi-Ming
(Analysis Center, Department of Chemistry, Tsinghua University, Beijing 100084, China)

Abstract High-resolution two-dimensional polyacrylamide gel electrophoresis (2DE) , followed by computer
assisted image analysis was used to screen protein patterns of normal and infarcted cardiac muscle tissue for
quantitative and qualitative differences in protein expression. In the gels of pH =5—=8 IPG strips, 851 protein
spots were detected in normal cardiac muscle tissues and 1 032 protein spots were resolved in infarcted cardiac
muscle tissues. Thirteen protein spots were only expressed in normal cardiac muscle tissues, and 14 protein
spots were only expressed in infarcted cardiac muscle tissues. The results also showed that 49 protein spots
displayed quantitative changes in expression between normal and infarcted cardiac muscle tissue. Eleven pro-
tein spots were subjected to MS analysis and 7 proteins were identified by PMF. These proteins may be in-
volved in the cardiovascular injury, and play an important role for the future treatment of coronary heart dis-
ease.

Keywords Mpyocardial infarct; Cardiac muscle tissue; Proteome; Two-dimensional gel electrophoresis
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