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Pilot Study of Proteomic Changes of Cardiomyocyte Induced by
Hypoxia Preconditioning

XU, Fei-Fei* SUN, Sheng LIU, Xiu-Hua"
(Department of Pathophysiology, Chinese Peopl€’s Liberation Army General Hospital, Beijing 100853)

Abstract Proteomic differential expression of cardiomyocyte after hypoxia preconditioning was investi-
gated and protein spots with significant difference were identified using 2-D electrophoresis (2-DE) and
mass spectrometry to understand the intracellular mechanism of preconditioning. Cultured cardiomyocytes
of neonatal Sprague-Dawley rat have been divided into two groups: hypoxia preconditioning (HPC), and
control (C) ones. After protein extraction, two-dimensional polyacrylamide gel electrophoresis, Coomassie
Brillant Blue R-250 staining, followed by image analysis, was used to screen protein patterns of normal and
cardiomyocytes after HPC for quantitative and qualitative differences in protein expression. Three protein
spots with significant difference were picked out and subjected to in-gel digest and MALDI-TOF for indeti-
fication. More than 529 protein spots were detected on each CBB R-250-stained gel and a match rate 78% =+
7.5% was achieved. The results al'so showed that 18 protein spots displayed quantitative changes in expres-
sion after HPC, of which, 12 proteins were decreased in abundance and 6 proteins showed higher expression.
After mass spectrometry analysis, three protein spots were identified as myosin light polypeptide 3, nucleo-
side diphosphate kinase and calreticulin. HPC induced proteomic changes in cardiomyocyte. The decreased
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expression of myosin light polypeptide 3, and the increased expression of nucleoside diphosphate kinase and
careticulin induced by hypoxia preconditioning may be involved in the cardioprotection via decreasing con-
tractibility of cardiomyocytes, activating G protein, and decreasing calcium concentration. It is helpful to
discuss mechanism of preconditioning on cell level that can investigate proteomic differential expression of

cardiomyocyte after hypoxia preconditioning.

Keywords hypoxia preconditioning; cardiomyocyte; proteome; two-dimensional electrophoresis, mass
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Sprague-Dawley (SD)FL il bl fif 1502 5 Bs B b= 27 5K
K sh Pt DMEM K5 77364 Gibco 2777 i Jifi
A= M35 8 B AT DU 2= 35 A4 TR MRS T, EDTA,
PMSF, CHAPS, SDS, N/, N,N'-methylenebisacryl-
amide, M #iRI%, TEMED f1 DTT 4 Sigma = if; Tryp-
sin, Tris Base, H%& %} Promega = i:; IPG buffer (pH
3~10), Destreak Reagent, &7 7-#& marker, [AFE4R
(IEF Sample Appl Piece), IPG T K4 (pH 3~10) 4
Amersham Biosciences 7= i ; & [ B 41 1 7 (cocktail
tablets) ) Roche /™ iy; fill LEHZ A Acros organics ;= i;
LR (% 2) R 3. T. Baker AR =i, =i SRR(TFA) A
Merck 2w i, HCCA (il ik i) I [ Bruker 23 ).
1.2 KIELER

T[] HL K AT A 2% 1PGphor™  Isoelectric Focusing
System #1 Ettan™ DALT six electrophoresis unit Ji& 5
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HT1% Bruker Ulteraflex TOF/TOF Il [ {# [ Bruker /A .
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(PBS)Hh ek, rBMEALUS, 87K 21 1 mm3 /N
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Hh, B CO, WHAfih 37 CIRARKIFR.
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P 35 97 o0 B K, 50 40 i %> 90% LA I
N, BTGB RS 24 h([FID AL AL BE) 5 BE ML 23 A LA
2 AL LT 6 KIRAREETE, ralERh, n=6):
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PMSF 20 ug/mL], #5E] M40, DAE RERE A
BV, S R oy R A RS, I\ RNase 25
ug/mL A1 DNase | 100 pug/mL #K3# 20 min, & 558 50
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1.6.2 SDS-PAGE

i 1 ~F- 47 % (50 mmol/L Tris-HCl, Urea 6 mol/L,
Glycerine 30%, SDS 2%, Bromophenol Blue) 437l in A
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HCCA WA (#5715 33% L5 67% 1%0 TFA); 1 uL
FEFT+1 pL JRBOSW, SRR FEMEE F(Bruker 2 w]);
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Figure 1 2-D SDS-PAGE of cardiomyocyte electrophoresis of
cell lysates
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Figure2 Different expression of protein spotsin cardiomyocyte 2-DE maps
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Tablel Alteration of protein expression induced by HPC

Spot No. pl M,/kDa (H\F/g ?/:i:%nﬁol )
1 6.129 22.68 I 15f%
2 5.114 27.44 | 25f%
3 5.810 41.16 t 154%
4 6.686 37.63 t 154%
5 5.076 52.51 | 151%
6 6.795 32.34 | 221%
7 7.776 31.20 t 1.61%
8 6.086 28.95 | 241%
9 7.729 17.21 V1T fE
10 6.390 15.44 | 241%
11 5.762 16.74 t 3.14%
12 4.957 18.63 | 151%
13 6.952 65.10 I 211%
14 6.952 63.31 Vo 21f%
15 3.605 41.72 t 3.24%
16 6.443 21.57 I
17 4.719 16.72 t 1.814%
18 6.705 16.86 L7 %

1378 HPC JG 31380, | 278 HPC JGRIEMAME, “*” £ volume {HH % =
2.5 fi%.

24 FBILDEE
241 Volumefita £ > 254249 % @ SRR T4 A%
Volume fEAH 7 =2.5 £ (1 8 11 UM i e 4 ik
K 3.
242 HABFEA R ST
X2, 11, 15 ‘5 8% [ A0 TR0 i 40 R A
Mascot #2223 NCBI nr B FER 2= 24 irii 25 (4 4
()% 72 SMiE Score=58 (P<<0.05)f, i\ W W51k 7 .
3 RS E A B T 515 (Accession) . 5 5E S {H
(Score). Hii % i i (theoretic pl). #1435 (theoretic
M,) . DE S i Bk B %4 (sequence coverage) . 5 1 44 FR
(Description) 1L3E 2 Ji7s.

3 itig

R [ 5 41 2% (Proteomics) iff 77 5 B2 1 FH X ) 46 s
VK (2-DE)FUTTHE (M S) S5 A 8 1 AT 0 A %, ¢k
AL E R T S R Y T R R AR B A A Al
HHE e RIn) HL YK (2-DE) K 36 T H AF 43 3 1) A HL SR £
CH — ) RS T2 7 o0 B9 0 T b SRR A — SR N
T Jiz 8 s v Uk (SDS-PAGE, 55 1)) Be &7 N T, 7T k45
I A SRy RS R, SOk SR U AR ST
T S AR R A WIRISEA T H. 7653 3 H O R
FIER A, AT R (MS) B ARG LA T %5, ik
X E RS . UK, SRR IR S HTiE A L,
TR A, T [F A 2 R RS, e
LA ST AL S AN EURIR B WLZE 2L ) FE Uk
PEE, JRe e LGN L A T BT LU B e T R T
Ah I R Lo L I/ PR 451457 O LI R R g 2 oy i
RO VR B A AT, R R AR BRI
WIER A TR T, ZER En gt

F 8 1) FEL 9k i 8 e e € 7 32k (2 5 0 o R g
. AHIRAR G €055 I BUB I B vk S AL B B o3 B K
:(n PDQUEST . Image Master 2D Elite 2&) (K2 B fi %
OB AR, AT I R A R AN R BE  TR]  []
BILHC A — & % 5.

I FH 2% e G TR I b K 2 T Rzl 21 400~
800 ME [ 4 Fountoulakis 253 AJF 4 WL I 25 2 1 (des-
min) = ISR PE I OIBRAE . CMULEF4ELL St
77 3% by S5 B R O LR R R B 11 AL 2R AR A 11 6
R, FE00 8 380 Fh AL A 4. Laussmann 254 N R
M A [R] AR 0 JUL A 2R [ <0 WL R 30 7 34 1 3
(MBF)50%F{1 3540 Fl > 150%f 5407 ], 3E4T XU HE ik, 3L
Sy HE%E ) 380478 /. Schwertz 2R 24 5 R 1 11
A4 77 Futhan/nafamstat mesilate (FUT-175) A B4 11K A
N ARFIR, P B S O LR AE, ek LR
BRI, 6 1R Bt/ FEE RN TG 4S T FUT-175
WL ZARE A AT S A o i, e E P34 mT

2 EA A Mascot R 4R

Table2 Mascot search results of three protein spots

Spot No.  Accession Score pl M,

Sequence coverage/%

Description

2 i|6981240 194 503 22256
11 gij55778652 108 692 17386

15 0i|253851 111 4.08 29142

Myasin, light polypeptide 3 [Rattus norvegicus]
Nucleoside diphosphate kinase [Rattus norvegicus]
Calreticulin=63 kDa calcium-binding protein [rats, liver,
Sprague, Dawley, Peptide partial, 248 ag]

RAGIEA MRS S Mascot P48 BUSAFIAL. 4p THRE FPa B s 2 A0 2 451 Score (i1 =>58, A Ziit# i X (P<<0.05).
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Figure3 Peptide mass fingerprint of three spots (volume changes=2.5-fold)

Rl 31 509+ 25 ME I AL, H 480 AR S AL N AT
EARIE], XA 10 AN FRIA B SO ) ST S 43 BT (8
A RERIE K, 24 fiRE T, S/ A4 vs, BT
ARAL), % A EAL BT AR aB-crystallin,
Arrell 22 B R (100 wmol/L) T b BE A AF- e 0o L 40
M, S0 BHEEUER A, BRI = R, AR EE
pH Z5 11 T B B = B R 2R 1 i mp L 24 800 AN 1 A
A 345k R A5 L AU Western Blot iR i 41
ARG MLCL (myosin light chain 1). Jiang 217
T FH B R RO BE, 2oL B Pk k4 B Y 700 AN
BT, o 62 AN U AR, b et 23 R A,
Y-8 RINIE - RTE A N o S I T N AL 3 77 T N1
AR A K

R I) HL K i (R TR AT A T 4% € 1R g e b K mT

K EL(CAHD rat) & [ 4L A8 4 R B, 76 pH 3~11 2 11]
HEAT X 1) Lk T 4 B8 HEE ok 2500 Bl 2 KRB, SR A
PDQUEST #k 4 %}2-DE #t i I i 3E47 4347, £ CAHD I

AR £ 38 A I A R A 2R 1. Jungblut 251
XL HLPKHT MALDI 5t 2 Afrd 5k 240 UL (DCM) 78 %
TR RE A KOIE H RO L S & (1, 364 B
3300 Ao WLEE 1, Fir 25 FifE DCM B kAR W 35 A8k,
% ATP & 5 8. ATP & WURZF4E R 2k
PRI LR . 3-oxoacyl-CoA Rl . SAT i il
filf . S ERERCABL MAERN o B MLEN B S
12 Ff £ 1

THUAL B 1) 240 B OR B L 0 R 58 4 B B, IR B9 %
BHE R PC ZEIR LR E FH 5155 5 41 i Py D5 P LR 4 40 ot 1)
AR O, A AL S R B 1 K (HSP70, HSP9O,
HSP27). 4 1 H1 345 14 5 45 (Mn-SOD, catal ase) 5 P4 I
PEARY R & T 20%; HSP27 A aB-crystallin 25/
O3 F UER R R AL T g O L 4 T e, A
%= DA TAER B, IPC 1l 0 ERKs, i S& w4
A EC RSB NS R LR E R, SRBEIENE A TUE N @
I p38BMAPK . F i NOS A S0 L5424, HPC i@
RS PKCL 5 S0 140 il 14 66, 31 kDa 5 [ i k.
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SR 2 Ay, R 25 BAOR IPC I IE IR L L
PRI e 2 Tl B A 2 )2 1 (e s« BRI 1F
JEAEME) AR, R R AR A B AT, 3L
IHREARIL e e A5 e A OO LB 05 () R A= FIRR . SR 2R
FIBTZH 2 UEOR, PR B A TIUAL BE ek O JULA 10 1 7
O LA e TR IB B A, RA T EENE
X.

A TCAEAE T SO UL A1 A b 1 26 7 v AL ) F,
VKBRS BN b, 6 B4 FRUAL RO UL LR IE 0T
FEC LA s 2 1 BT IR R B AT TR Xn)
FLVKREICIEAT % Wi se Wi Y ta, mI 4 54 529+ 45 M
FI A, 5 ORI 1 2% G a1 A Il R BB ARARL, B A
VLECR LN 78% =+ 7.5%, L5 SCHR[15]4R IE 1) > 85%4H Lt
B, &R Re R A2 T B -G i A AN ), 2
B EA 2R, TAh, AR TAE A T ARIE T 5 0T BT 75 1)
wER, 725N Image Master 2D Elite #F:47 €44
B, Ak RIA R 22 R = 1.5053, — Lot ik mi ik
RSN B R AR VTR . S st
YL G FH (192-DE KBS 2 A LR, R INA8FH A 11 i fE HPC
Ja R RRIEZE R, b 12 e HPC J5RIAPE1IL, 6
Tt 6 TR 1T, KRR [ AR R[] Lk R R A R
JiZE RIS, AT N RE A IUK PR R AR BEAEIR
PR 1 731 L.

AW, EHUCH A Volume B A2 =25 511 3
ANER (TS, AT IR BRI TR o BT B R A R
434 5 A LERER (1 42 BE-3 (myosin, light polypeptide
3). R ¥ 1 i (nucleoside diphosphate kinase,
NDPK). 45 £ [ (calreticulin). A T 4538 i STk i &,
WL 3 M 13X =Ml 1 5 U B SR R VR IR DG R

H 1% myosin light chain [FfF5¢ = 2242 T AN 7
[ — RO #E T, MLC R {5, 777
actin-myosin 22 FLAE M, SIEAILAKR SR, — 1 s
PEOWIBEZE)S, M3g MLC S0 ARSERIFEE . A=)
RE MR S S R A O, AT R PR O B I O U 2
S B KD, SIS 18 A A A B,

&4 Rk, &Fwiah B AR Y /E - myosin light
polypeptide 3 ik (1945 4k K Dy RE v oK WLk, 1A
Huang 25C0F 5 sk IR be 17 i B 1 S5 42 5% i O U S RE Y,
OMLALZL R myosin light chain & & BH B340, 55420
VB R B A A AR O A AR R I 3 A AL B S myo-
sin light polypeptide 3 FKIAFFAE, HEMIIL AT RERI/E FHAL
D A 00 JUL 40 6 P S 4 P TS U9, 98/ o) e R R
sk, B OV i i (B 420) IR T .

TR AZ AT B (NDPK) A2 A AL v i R <
(I, AT (A B I N = BRI 3 B 2 IR A% AT,

W52 Dhe, AR, MRAEKKAT .
R (55 S5, CEZ R Esh oM RPN, X
HR[38]4lx1& NDPK (1) B B ik 1] 5 G S 1 B, y Wi
RITERE AW, i G AN His-266 KAEm L, ik
e IR B 5 GDP, ol G &L CARTSTPNIEsE
I HEAT DT NDPK 1] 38 i JE 32 AR o e i A2 g 7y Gs
AN, WO IRETRIMUEE, i cAMP 580, A4S
S FER.

5 ) 2 [ (calreticulin, CRT) & —F iy o —FE K 4 fid
FELRST I 46 kDa R, fEZ M ek A%
B0 B A T A R, S A A A T S R Y
Ca & E A, ENATRIMM Ca ginhay; REEWsK
I calreticulin 7] 5 Z MR AR EAER, 25 ANF 40
Difie, B0 8 5 2R A REZ A4 2 G, RS 28 8] ARk
S ikt 4h calreticulin & P9 TR R4 AR,
SRR (A RS IERT S, R calreticulin Al
AR A G Calt gk fie )y, YT Ca®t N ER BRI,
SO ER A RS I Cal R, Stk T o R L P
Cal " Fazsdkw FE. Hung S1SHRE 7E P 5t R0 N B0 7Y
TS 46 R 1 calreticulin o F3E AT 3] Ca8 iR, 14
SRANEXT HO, 7 38 MR HTRE J1. HPC J 41 il A
calreticulin FAH 0, T RARANMLAI Ca IR, 1)
T bl ot FEHEVE R Ca® B E S 1 B .

H QT 3% = b 8 1A A0 Bl AU T AL 2 G AR AR A
ARl B VR R LR IE . AR TAEAR Y O AR g R
HEM, B AL FES [ Myosin, light polypeptide 3 ik
A1 Nucleoside diphosphate kinase, Calreticulin #i%
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