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. , MCF7 ELF MF
, . MCF7 50 Hz, 0.4 mT
24 h , . , PDQuest
( 5 ), , 19
19 . SWISS-PROT ,
. 1 3 1 H
, RNA B 7
,50Hz,04 mT 24 h MCF7 ,
MCF7
, (ELF MF)
70 ,
m 2 | ’
(IARC) , ,Jin Bl ELF MF HL60
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c-myc . Lacy-Hulbert @ Saffer
Bl ; , ELF MF
67 Ca* 18]
. ELF MF ,
ELF MF
, ELF MF
, Nylund ©&
MALDI-TOF
, 38
. , MCF7
, 50Hz, 0.4 mT 24 h
L 44 L
3
1
1.1
MCF7 ATCC (Number: HTB-
22), 37 , 5%CO, 10% (HYCLONE,
) DMEM (HYCLONE, )
. 25x%10* /cm?
100 mm (ORANGE, )
24 h
1.2

[10]

CO, .3
0~0.8 mT 50 Hz
. (WG
EFA-2, ). 1~2
uT, 18.5 uT, 14.1 uT,
12.0 uT. ,
(37x0.2) MCF7
100 mm ,
0.4 mT, 24 h.
1.3
, PBS ,
M-PER(PIERCE, )
500 pL, 8~10 min ,
1.5 mL , 14000><g, 4 15 min,
, =70 BCA
(PIERCE, ),
14
17 cm, pH 3~10 IPG

(BIO-RAD, ). 200 pug
(7 mol/L , 2 mol/L , 4%CHAPS, 0.001%BPB,
10 mg/mL DTT, 5 puL/mL Bio-lyte 3-10)
, 300 uL 14 h
PROTEAN IEF Cell (BIO-RAD, ) ,
: 250 V, 30 min; 1000 V, 2 h; 10000 V, 5 h;

10000 V, 60000 VHr; 17
IPG 2% DTT(Promega, )
2.5% (BIO-RAD, )
(6 mol/L , 2% SDS, 0.375 mol/L Tris-HCI, pH
8.8, 20% ) 12 min, 1.0 mm
12% SDS- ,
(Fermentas, ), 0.5%
(BIO-RAD, ) PROTEAN
Plus Dodeca Cell (BIO-RAD, ) , 200 V
7h. 9
BIO-RAD.
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1.5 200 . , 200~1400
[11] ) 35%.
 40% 10% 30 min; 30% SEQUEST  NCBI
0.2% 6.8% 30 min; 2
3 5 min; 0.25% 20 min; 21
3 min, : 2.5%
0.04% 3~5 min MCF? ’ ,
; 1.46% EDTA
; 9 1.
16 PDQuest ,
GS800 Calibrated Imaging Densitome- 1000 :
ter(BIO-RAD, ) TIFF ( 150 , 84%,
dpi), PDQuest v7.1.1(BIO-RAD, ) 83%, .
5 0.2
' , 6 3 ,
3 ot ( 1 :
, 19 : ;
' , 19
GAUSS
’ 2.2
, PH ’
Tagldent (http://ca.expasy.org/tools/
1.7 tagident.html) SWISS-PROT ,
. Tagldent
, () 9 , EXPASY (http://www.expasy.org) ,
s () : () SWISS-
) PROT , ,
1.8 LC-IT '
: pl range: 0.25; Mw range (in percent): 20%; OS
[12] , : (30 _ .
or OC: homo sapiens. ,
mmol/L : 100 mmol/L =1 1) 6 () ;
20 min, ; 0.2 mol/L
| 2 min () | () |
; 12.5 ng/uL 37 ; 50% N () ’
0.1% TFA 3, Surveyor () )
HPLC (ThermoQuest, ) LCQ 2.3
DECA XP (Finnigan, ), 1.7
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7.0

9.0 10.0

1 (€) (M)
SSP 2125, 4220, 5120 ) (SSP PDQuest )
1
b) c) 0
Ssp? MW/KD pl C M
1115 25.53 5.00 84738.8120=+11102.1318 14396.5606-2860.1636 -
2125" 25.01 5.04 294037.4043-43213.6938 41125.6543-6270.8814
2224 26.60 5.25 40135.9695-5414.1047 253805.3768-£10827.7294
4220 28.71 6.11 180526.1439623.2255 17928.92+-8518.6079
5120" 24.40 6.44 31661.6909-2596.6503 361239.9479-+14363.2141
7323 30.76 7.20 18351.0065=-1878.2473 104338.01561625.0219
a) SSP PDQuest ; b) PDQuest ;C) ;d) -
, +
Tagldent , , B 7 (SWISS-
SSP5120, SSP2125  PROT ID: Q99436), 13.72%,
4220 (SSP PDQuest .3 Xcorr 20  (2.5364,
), el ( 4.2467, 4.5462), DeltaCn 0.1(0.2022, 0.6234,
1). SSP 5120 2);  2(b)
. 0.5851), .SSP2125( 4)
56.82~56.87 min, 616.8286
, VEKDGLILTSR. 9 '
. SSP5120 , (SWISS-PROT ID: P13693), 44.19%.
RNA (SWISS-PROT ID: 014805), 3

55.03%. SSP 4220( 3)

3 Xcorr
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@

TENIREE

1R

RT: 0.01-90.05 NL:

57.60
1009 &) 60.32 5.15E9

95 - TIC F: MS
90 - 66.47 M5

g54 494 I

80 -
75 -
70 -
65 -
60 -
55 41
50 4
45
40
33
30
25
20

79.83

34.01
- 0.1814 08

gl daein,

5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90
f1El /min
bl-5

100 - 529.9

95 1
90

80 - yI-8

25 1 y1-9

151
10 4

bl-10
1057.2y1-10
1131.6

0 200 400 y 600 800 1000
miz
b 1001395 2292541 3574270 472.5148 5205664 642.7246 7558820 860.0411 9701455 1057.2231

v E K D G L I L T s R
y - 1132.2699 1003.1554 8749825 T50.8045 7028431 5896848 4765266 3633683 2622640 1751864

2 SSP5120

; (b) 616.8286 ( 56.82~56.87 min)CID , VEKDGLILTSR,

RNA-binding protein regulatory subunit (SWISS-PROT ID: 014805) 146~156

SCIENCE IN CHINA Ser. C Life Sciences



55

(@

1ERBE

v

RT: 0.00-90.04
100
95 -
90
85 1
80 -
754
70 -
654
60 -
55
50 -
45 -
40
35
30 -
25 13.02

20

(a)

10

100
954 (b)
90 4
85
80
75
70 1
65 1
60 1
551

451

LEPUES]:
3

yl-3
154 333.1
10 1 bl-2

24\2.8

] 200 400 600 800

24,28

15 (L1

429.0

30 35 40 45 50 55 60 65 70
FiE /min

yl-7
8343

y1-9
10004 .4
bl-8

873.1
Ty1-8

73.52

75

yl-11
1191.4

128

1200

bl-12

NL:
4.32E9
TICF: MS
C3

80 85 90

y1-12
1305.1

b 130.1225 243.2807 314.3590 429.4468 486.4984 599.6566 759.8216 872.9799 1002.0944 1101.2260 1230.3405 1287.3921 -

E I A D

: (b) 755.6536

Translationally controlled tumor protein (TCTP) (SWISS-PROT ID: P13693)

1000
miz
G L C I E Vv
3 SSP 4220
( 50.79~50.87 min)CID ,
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22~34

K
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@

RT : 0.00-89.99

tanEE

100 4
95 A
90 1
85 1
80 -
75 4
70 A
65 A
60 A
55 1
50 A
45 1
40 1
35 1
30 A
25 1
20 4
15 1

10
5
0

100

1ENIEE

95
90
85
80

10 yl-3

(a)

29.77
2425

5 10 15 20 25 30

(b)

bl-2 ¥I-2 3944

173.2 2339
0 200 400

36.494

111

J

61.75 NL:

| 5.30E9
TIC F: MS
9

35 40 45 50 55 60 65 70 75 BO 85
98 /min

600

miz

yl-7
8223

v1-8
921.3

bl-10
1003.4

yl-9

bl-8 1021.4

1152.4 2112 b1-13

1277.3 13643
lLl " i..l " L.J\LJJ wl abli
800 1000 1200

b 720862 1731905 3023050 3593560 4905537 5896852 6BE 8168 7598050 8749829 1003 1558 11172589 1277.4239 13645016 -

v

A

1439 5883 1338 45840 12003694 11523179 10211208

T E G M \

N

A D K N C S K

9219892 8228577 7517794 6366916 5085187 3944156 2342506 147.1729

4 SSP 2125

: (b) 717.2186

(

63.00~63.08 min) CID EIADGLCLEVEGK,

Proteasome subunit beta type 7 precursor (SWISS-PROT ID: Q99436) 63~76
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2
sop SWISS-PROT ID Mripl Mripl © Xeorr DeltaCry
5120 RNA 014805 19.89/6.33 24.40/6.44 55.03% 3.487 0.440
4420 B 7 Q99436 29.97/7.58 28.71/6.11 13.72% 3.776 0.470
2125 P13693 19.60/4.84 25.01/5.04 44.19% 3.567 0.469
a) SSP PDQuest ; b) ; ¢) PDQuest ;d) Xcorr  DeltaCn  SEQUEST
, Xcorr > 2.0, DeltaCn > 0.1
3 . RNA
(RBP)
, : RNA (RBS) RNA
(RS)24, RS RBS
RNA 4] RBP ,
RNA RBP
X 9] , RS
, RBS
, RS ,
, RBP RNA
, ., MRNA
(TCTP)
, : TCTP
[16]
, TCTP , TCTP
MCF7 , 9 ) . TCTP
., Xu an
, TCTP ,
, . Ishido &
s 50 Hz MCF7 , ,
. din = TCTP
HL60 , TCTP )
' TCTP
, B 7

www.scichina.com



58

35

’ 3
. Nylund
= GSM 900 MHz
EA.hy926 : :
1 Wertheimer N, Leeper E. Electrical wiring configurations and

childhood cancer. Am J Epidemiol, 1979, 109: 273~284
Matanoski G M, Breysse P N, Elliott E A. Electromagnetic field
exposure and male breast cancer. Lancet, 1991, 337: 737[DOI]
Jin M, Lin H, Han L, et al. Biological and technical variables in
myc expression in HL60 cells exposed to 60Hz electromagnetic
fields. Bioelectrochemistry and Bioenergetics, 1997, 44: 111~120
[oon

Lacy-Hulbert A, Wilkins R, Hesketh T R, et al. No effect of 60Hz
electromagnetic fields on MYC or f-actin expression in human
leukemic cells. Radiation Res, 1995, 144: 9~17

Saffer J D, Thurston S J. Short exposures to 60Hz magnetic fields
do not alter MYC expression in HL60 cells or Daudi cells. Radia-
tion Res, 1995, 144: 18~25

Pipkin J L, Hinson W G, Young J F, et al. Induction of stress pro-
teins by electromagnetic fields in cultured HL-60 cells. Bioelec-
tromagnetics, 1999, 20: 347~357[DOI]

Shi B, Farboud B, Nuccitelli R, et al. Power-line frequency elec-
tromagnetic fields do not induce changes in phosphorylation, lo-

10

11

12

13

14

15

16

17

calization, or expression of the 27-Kilodalton heat shock protein in
human keratinocyte. Environmental Health Perspectives, 2003,
111: 281~287

McCreary C R, Thomas A W, Prato F S. Factors confounding cy-
tosolic calcium measurement in jurkat E6.1 cells during exposure
to ELF magnetic fields. Bioelectromagnetics, 2002, 23: 315~328
[bo1]

Nylund R, Leszczynski D. Proteomics analysis of human endothe-
lial cell line EA.hy926 after exposure to GSM900 radiation. Pro-
teomics, 2004, 4: 1359~1365[DOI]

Li C M, Chiang H, Fu Y D, et al. Effects of 50Hz magnetic fields
on gap junctional intercellular communication. Bioelectromagne-
tics, 1999, 20: 290~294

Yan J X, Wait R, Berkelman T, et al. A modified silver staining
protocol for visualization of proteins compatible with matrix-
assisted laser desorption/ionization and electrospray ionization
mass spectrometry. Electrophoresis, 2000, 21: 3666~3672[DOI]
Ding S J, Li Y, Shao X X, et al. Proteome analysis of hepatocel-
lular carcinoma cell strains, MHCC97-H and MHCC97-L, with dif-
ferent metastasis potentials. Proteomics, 2004, 4: 982~994[DOI]
Ishido M, Nitta H, Kabuto M. Magnetic fields (MF) of 50Hz at
1.2uT as well as 100uT cause uncoupling of inhibitory pathways
of adenylyl cyclase mediated by melatonin 1a receptor in MF- sen-
sitive MCF-7 cells. Carcinogenesis, 2001, 22: 1043~1048[DOI]
Hod Y, Pentyala S N, Whyard T C, et al. Identification and char-
acterization of a novel protein that regulates RNA-protein interac-
tion. Journal of Cellular Biochemistry, 1999, 72: 435~444[DOI]
Siomi M C, Zhang Y, Siomi H, et al. Specific sequences in the
fragile X syndrome protein FMR1 and the EXR proteins mediate
their binding to 60S ribosomal subunit and the interactions among
them. Molecular and Cellular Biology, 1996, 16: 3825~3832
Gachet Y, Tournier S, Lee M, et al. The growth-related, transla-
tionally controlled protein P23 has properties of a tubulin binding
protein and associate transiently with microtubules during the cell
cycle. Journal of Cell Science, 1999, 112: 1257~1271

Xu A, Bellamy A R, Taylor J A. Expression of translationally
controlled tumor protein is regulated by calcium at both the
transcriptional and post-transcriptional level. Biochem J, 1999,
342: 683~689[DOI]

SCIENCE IN CHINA Ser. C Life Sciences


http://dx.doi.org/10.1016/0140-6736(91)90325-J
http://dx.doi.org/10.1016/S0302-4598(97)00054-8
http://dx.doi.org/10.1002/(SICI)1521-186X(199909)20:6<347::AID-BEM3>3.0.CO;2-I
http://dx.doi.org/10.1002/bem.10019
http://dx.doi.org/10.1002/pmic.200300773
http://dx.doi.org/10.1002/1522-2683(200011)21:17<3666::AID-ELPS3666>3.0.CO;2-6
http://dx.doi.org/10.1002/pmic.200300653
http://dx.doi.org/10.1093/carcin/22.7.1043
http://dx.doi.org/10.1002/(SICI)1097-4644(19990301)72:3<435::AID-JCB12>3.3.CO;2-8
http://dx.doi.org/10.1042/0264-6021:3420683

	极低频磁场对人乳腺癌细胞蛋白质表达谱的影响*
	李  汉①  曾群力①②  翁  瑜①  鲁德强①  姜  槐①  许正平①②**
	关键词    极低频磁场  MCF7  双向凝胶电泳  质谱  蛋白质表达谱



