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R N AR AL T VAR R y S ER BRI B 15T, R FH W1 B HEC F A 22 i B O e T /AT
S 1) ER IR IE AR 7 B S AN RGN y 2 S BUN/ N RIS 2 7 RIAE H . ARG v LRSS, X
S 62055 0T T 2L PR 0L 37 X0 1) P K P AT LR, S B SR AR R 7 D ERRIE R, AR EIEEA
C-III. B EREA. B WER. o2 EFREAMAE. FEFRIREA AL HEE. Clgc ERMMEEA. #
AT y 5 2 I RE 3 B0 BRI Hh S L8 R 3Rk R AR AR A
KR NERES, MiFEA, ZRERE, EAR4E, MR

hE5SES  R811.5,TL7I

DALERT y S 2 I8 ) A W 2k S O 7 3 B4 rh 7
KIS — IR RS 5 R AV RS, B3I I
RGN WP R 0545 LB A RS
P, Tk, MERZ TR, FrlfeiEs
T B4R 5T (LDR) O A B B34 3 it . [ il [ P
AR B S A RN ML B EA 2, FFH
ZHEPTREABOHIUANERREE AR, Ahexs
Hi RSt B AR B A AR A RS
SRt FERY . B AL A ROR R R N AT A
POt TR BB AR TG AN R BT
— B VO IR & y AR, STy S AR R
Pzh ey, AR A] & HL Uk (2-DE) 45 & 2 o 4
BhBOGfEAT AT I 18] 8 B R i (MALDI-TOF-MS) 73
B EANFMC R y S AR SR R /D BRUA A I
M5 8 A RIS, SIS MG & i B R
T EIAREY), NIRHE v SHERRIP T R AL iR
eHz .

1 MR5REE

1.1 sh¥pASRIE

40 HHEYE Balb/c /N, AEQ20+£2) g, IWH L
T R- LS S R A E, SIS
id: SCXK (') 2008-0016. Zhiniiss T 74 &2

W RT3 sh i p D B SN RS =N, il
18-24 °C, 12 h B8, 12 h BEIE. 1A LU BRUbR v A
Kl ZEN E IR ERK. SRk ERNLD N 4
H, HNIEFEXIRA. 0.1 Gy BE4H. 0.5 Gy |
WA 1.0 Gy BEF4L, 4 10 K. SRS e
7 PR AR IR S AT IR G, ©Co v SR, Bk
JBYF, FIEXN 500 mGy/h, FIESHA 0.1, 0.5
F11.0 Gy

12 FEUHFSEAF

ltniX (ZEE Thermo Electron A7), “&4baf
Woese Rt (Rl EIE S ER A R A w], 759
UV spectrophotometer), MEK-5216K 7 [fiL 41 ffg 53 #7
{X (HZ Nihon Kohden A #]), Ettan IPGphor 3 %
HRE R4, ImageQuant 300 FE i 245 (3EH
GE ~7]), SE 600 EEH KX (3EHE Amersham
Biosciences A F] ). IPG [FIAHZEPE PH 6 B Tl i 2%
(PH3-10). IPG buffer 17 25 (£ [E Amersham
Biosciences A ), & H T EGHE . 2R 0IE S
FEEARAG (£E Bio-Rad AF]).

13 XEr ke &

FEIRGE S 2 h AR B K MR AR /N BR AP I,
4 °C¥E 1hJ5, 3000 rrmin' (640 g)&L» 15 min,

BEIH : EZFEURIBIIH(AHI09J012), &5 RHEEECH H (2009183006) 14 4 P2 7 RHY - — 10 H K H (AWS11J003) 5

i)

E—EF: BRfE, 5B, 1981 4F 5 A4, 2013 4T S E R RFM 2400, EBENFEF I EFR, BEmRER,
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W B, FikFET-70 CIREFE#% . H Bio-Rad
Proteominer 1k FFEHE A E £ ilF G EREFEE
4, F Bradford ¥ 5 M3 A B RS . BUE &
PRFFH T X a5 2 LK o
1.4 WEEAZEK

E A EREEN 300 pg,  FIXUANEEE H ik 7 kit
AT I B BRI 4 5, R AN R AR e e vk 1R 4T HL UK
B Gt
15 EBREGRESSH

ImageQuant 300 &7t RETAMBER, AR5
FI|FH ImageMaster 2D Platinum 6.0 2 Fi yk Ab P AR
PSR UG AT 0 i SRBEARIE S AR AR fe
FUECXT 734, 3 B AE — PR i tH B B0 2 R AR
PRI it A — SR AR IS DL FOR B 22 e i 2
FIBE AN 22 e A I A B A

16 EFRRESHRIEEE

DV E S8 A, 3T e N R g ) AN
Jik B AR EL, R )5 Fl MALDI-TOF-MS/MS #E47 ik 5
FREGEPMF) 43 Mo A8 2R 45 S 1 mT 5 1 FH Bk B T g
2 1950 (Score) Fl VT AL Ik B 72X B8 A 17 51
B BTV
1.7  HIREEIH

FEFRAT I HR UGN P I, LA MASCOT 41 AF
(RS KEMH ARG B H .0 (National Center
for Biotechnology Information, NCBI)3E T4 (nr) 114X
W, REEREALW. FFHIEREE . WFRIE

1%+ Rattus.
1
- I"-.

@ ¥
2 3
)¢ O Gy i

2 R
2.1 INRIMERIR S KR EG SR

R[] FL Pk o R FH R /DS BRI A ot 2 8 [ 4 10
RUNRBMIER G, B, AT LA AR ZE 5 .
£t ImageMaster 2D Platinum 6.0 2F & F 1450 H7,
fFEL 2-DE XA 40 3L 400 NMEA S A, RRARE
a3l 3 UL B E SRS, Rl AR A AT B
IULACZRAE 95%LA b, &8 H AR A T 2 3
PEZE S, U W SRR S A HA AR v ARG E PR B
5 S5 2H 55 0T R 2H 1) 37 X0 ) H K B AT LA
RISEIRHFIL FE AN 6 A, KA FFME
Hr 1A, SGRILE 1, SR 50 RHzERE
15 SU7E 2-DE EIE R moR B L 2.

1 AR & R G LA X R /N B4 A I L7 2-DE #ER H
1k H: (a) 0 Gy, (b) 0.1 Gy, (c) 0.5 Gy, (d) 1.0 Gy
Fig.1 2-DE gel maps of serum proteins from the control group
and the groups exposed to LDR: (a) 0 Gy,
(b) 0.1 Gy, (c) 0.5 Gy, (d) 1.0 Gy

0.5 Gy

2 AR R IR AL A R 2H 22 S R B R RO

Fig.2 Close-up sections of the differentially-expressed proteins between the control group and the groups exposed to LDR

22  FBUEDHRBIBEBERRER
2-DE [ b2 7 RIEE A I VI EE

IR/ AL, 3547 MALDI-TOF-MS #3833 5
BEOHT, BEMD T ANERRIEA, BAELE L.

010203-2



Wi f55% . ARGHUERAR S0 /0 BRI 375 2 1 22 S R IK O R i

#1 FALREASANRBYES
Table 1 Differential proteins between the groups exposed to LDR and the control group identified by MALDI-TOF-MS/MS
iy EHAW TR R Hofe i (S it
No. Protein name Mr. Isoelectric point ~ Accession No. of NCBI  Score Fold change
1 #HAgE A C-I 7324 4.60 2i|148693736 217 2.44 (0.1 vs. 0)
Apolipoprotein C-1I1, isoform CRA b
2 BEEA 15844 7.12 2i[290756194 202 3.31 (0.5 vs. 0)
Beta-globin
3 MERSWEA 22307  4.87 2i[220939489 80 2.22 (0.5 vs. 0)
Parotid secretory protein
4 o2 BERREARE 165748  6.24 gi|110347469 248 2.10 (0.5 vs. 0)
Alpha-2-macroglobulin precursor
5 EHRARRED SRS H i 13771 5.76 gi|161172190 236 -2.32(0.5vs. 0)
Chain H, crystal structure of
mouse transthyretin
6 ClqcEH 25950  8.67 gi|55249610 252 2.17 (1.0 vs. 0)
Clqc protein
7 MAEEA 48356  5.77 2i|148669125 255 2.40 (1.0 vs. 0)
Clusterin
" HEUME N R4 se R RERE, LTS5k
3 Wik BERBICI BRI 27, BN — /MR e A R T

I A5 2 2 S X LA (1 4 FE AL PR F 9
F AR A TEN AN B HOE B R R AT R
T B4R AR ) PN R A Z A RGN %
ANETH, A B EIEE R ES AT K
ALY A 92 5% B 2-DE Al MALDI-TOF- MS/MS
FEAGHIG ) 2 P B S 22 A X R /) BRI
BEAT ELRCE AR B AL, RIEIR R C-IILL B
BREE. BRI o2 BEEREARIA. HHUR
IR A AR H 8. Clqe SEAMMEEAEAR
[Fi) 7)1 (1A ) o PR R e S e /DN RS P AR R 2 7
FKik. SHHBALLE, 0.5 Gy A0 B % EkEnzE
REXEAREZ, 1.0 Gy Hikz, 0.1 Gy A&b,
XA g SR VO B N A RS 2 R . B
TN AR R IR/ 0.2-0.5 Gy FHE5% SHLA
7o AT B A S R R S S, T e A X L
RV AR IE JE R . B 1 I 3R IA TR 2 R S
BRI, AR R AR S B BUB I S, R AR ik A8 Ak
(25 RIFN R AR AR N B 2, IR TEFRAT TSR F SR R s
A AR EMR AR y-5£8(0.1. 0.5 F1 1.0 Gy)if s
AHH-1 40 g 5 R 320K B8 AR 4 (1) B 90 P 45 21 17 A
[E] 4 5 BRI ah SRR, 0.1 Gy 401 1.0 Gy
H [ BE DR SRR TE A AR FE B s, 0.5 Gy 4ikZ, 0 Gy
HHARD,

BHREA C3 gkl ifCns, LEES

i RS, N SEgh R B, BT R R IA
apoC3 TITFAL PKCe, 3| % Mg T AN it & 44t
0.1 Gy Mt s, /DNRIMIEH apoC3 & &GN, 7R
TR B R A T LS R RS 7, T Re S 3sh
JK BRI RE R A 25 00 ML 5 o 3 2%, ICRP A G HA
RGPIRYINZ B B H A 5E 5 fEFE b IRk,
] PN A1 U A ) 25 SR K B i 2 A PR B,
o i I A 008 A TH A0, B AR RE R » ICRP
BT R I JUFIREERTER T A R FEI A 5 1
KECEAEFEE R, BB R SRR i 5 2R
G0 1) B RN 2R T R ) R o T R R R SCHR B
| JEC X M 2R 2 0 S 2050 ) 2 S ) R B DA TR T Bl
TERIERIRZ . M H BT FUESE AW, O I 5 95
[ 2k I8 S B B LN 0.5 Gy, fEMFEIRST,
10 SELURH 1%HI52 18N 5 5 28 0 i i 8 5 ™,
PERTEARITIRAT R EWE IR, N & B R
S A A B AT AT RO I RE KT R, FEE
HH BRSBTS RGP
B-EREE A B /D AT EL B A ST I RN IR 41
MOBEsis o WRAR 7 WA 1 — P IR AR S PRI 1 2
F, RS D Sk 55 2 AT IR 5 AR 550,
02 EERE ATERF A AN Az BRI R A, BES
AR AKEELE A, AR IR L 5 1
Wbk, IXAE A N b B R O, AR
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HIMAERS, o2 ELEREE A S B AT S . B VR
IR R ks N E iR e, EEAY)
AR F DAY SR A4 (11 200 a8 HOR TR A s e 2k
H, 5 T4 EngEE". 0.5 Gy BEE, MR
Mg B-FREEE. RS WMEEN o2 BEREASE
I, HEN 0.5 Gy y SFERBRIRIES 5, HLAAR AR
KRG RG] R TAREE RS . Hi TANF
HIZH 2R3 B0 B AR A U AN, A — 2R
SE A FAL G E KA RBAATF . B
FOAE I ORIl i B i e FE R, AT FE
B, 0.5 Gy y SFEEIIE S 5/ BRI #E HUR IR R
HASERC FnIONE v B aRE N i
FURIE R A RIET & T4 KF. X —BRERAE
LR R i NREP S, (H 2 H B B A
R RS AL T, T4 ACHRTRIKE IE®, St K
EHBES S T4 FHE g, SR
R B P A i 2 i PO N A S B 4P AR
R O T4 AKFRIARAL, A B R B
R FRLTT 0T T4 ot o

Clqe /& FMAZ BRAT I SRR Clq 1 3 MK
B2 —, ZHERRGENE N R, EEAMAS
R AR E EEEAN . MEED, X4
PRI P 5 R AE A2 B E SR, 2 AR
AR, MWAEEARIEE T & TRy,
ORI e IS S =g = BT IO/ N Pl 1 U w1
Caspase-3 [0, 177 FELIT A V5 AN AR 2 1 I R IE el
Spsr AT, 1.0 Gy B R, NRIME Clge &
HAMNESEASERE, FORRIIRHE v fEMR
BRI LA R DR, I A0 T

AT T 5 2 5 5 120 I A A I
HEBAFERIEZREAT T, KT R L 500 &
RS A RN R R B E . H H BTHEFUAAES)
YIKFBEAT T HPPIRR, I A HAb A7 07 1%,
41 ELISA 3%, 7ENA/KSF ML A A 10 22 7 3R A 1
ITRAIE, RIS, JTFRARSRDRE Gt — PR = 57
FKikEABIAERE IR R, NIRRT
T g NFE AR SR A2 W - AR bs 8, A
PIRIE R SR LR X0 1 i FR BT A

SE3CH

1 EEH, AR, T, % KGR E “Coy SH4% SD
KA 05 RO 7 [J]. R A, 2012,
21(1): 11-12.
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Effects of low dose radiation on differential expression of serum protein in mice

CHEN Wei

HE Ying SHEN Xianrong JIANG Dingwen WANG Qingrong

HOU Dengyong LIU Yuming LI Kexian LIU Qiong QIAN Tiantian
(Naval Medical Research Institute, Shanghai 200433, China)

ABSTRACT The aim is to find out the key proteins related with low dose radiation (LDR) by proteomic technology,

which provided the theory foundation for LDR protection. Two-dimensional electrophoresis (2-DE) was performed on

serum protein. Differential expression proteins were identified by matrix assisted laser desorption/ionization time of

flight mass spectrometry (MALDI-TOF-MS) and database analysis. Compared with the control group, 7 altered

proteins was definite in terms of apolipoprotein C-III, beta-globin, parotid secretory protein, alpha-2-macroglobulin

precursor, mouse transthyretin, Clqc protein and clusterin. Some proteins related with LDR are found. It may provide

some new explanations for the mechanism of LDR.

KEYWORDS Low dose radiation, Serum protein, Differential expression, Proteomics, Mouse
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