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The establishment of a technique system for differential

proteomics of body fluids

QIN Zhao-yu' , ZHANG Xiao-kui' , HE Feng', LIU Shi-lian’"
(1. Biology Science Department in Marine College, Shandong University at Weihai, Weihai 264209, Shandong, China;
2. Institute of Biochemistry and Molecular Biology, School of Medicine, Shandong University, Jinan 250012, Shandong, China)

Abstract: In order to establish a technique system for differential proteomics of body fluids, cerebrospinal fluid samples in two
different physiological states were studied. There was a Multile Sclerosis sample and a control for each group, which was done in
triplicate. Samples were precipitated with ice-cold acetone and the protein concentration was accurately quantified. The control
and abnormal groups were labeled with two different Cyanine Dyes (Cy2 and Cy5) using the minimal labeling method while the
internal standard group was labeled with Cy3. Then 2D-E was used and three gels were run. Each gel contained a control group,
an abnormal group and the internal standard group labeled with 3 different Cye Dyes. The information including differential ex-
press protein spots and their levels were obtained using a Typhoon 9400 scanner and DeCyder 2-D software. Protein spots were
identified by MALDI-TOF/TOF. Metacore integrated software was used to analyze the interactions between proteins. The results
show that a differential proteomics technique system is effective to discover valuable candidate proteins.
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KR BEW/IN T I ] F GE 1% 2 5 CyDye DIGE et 7 fi( MIKRO 22RT & 8 7 5.0 AIL(MIKRO) ; IPGphor
FEAR TR MR R R AR e (354 T 10 ~ 100 £5 R pH A B 45 FL B 45 {X . Typhoon 9400 £ T EZE )t
I, 2D-DIGE AT XA i [ 2 2 BE R 22 5 EATRS 0 F9481X . DeCyder 2-D 22 5% 43 M4 (GE Healthcare) ;
SR o AR LA O 0, AT 25 B A 4] PROTEAN 11 XL CELL & B HL 3K 1 . 450 nm B 47 1%
0rHr, BAERUT LA 2D-DIGE NI AEIRIR 2 (Bio-Rad ) ; MALDI-TOF/TOF 4700 ( Applied Biosys-

FERARAFRFEARKR, tems) ; MetaCore & il %X/ (GeneGo, St. Joseph, MI),
1.2 FHi&
1 MEE5F % 1.2.1 HARE
O3S 2H ok BRZE PP B 3 491 (3 Bl A ) o
1.1 ##y 52)% 2mLo 435I - 20 Y2 IR (FE - IR = 1
1.1.1 #A A BRERVTIEE A (3 1K), - 20 C T, 12 000 r/min

AV HAEA LR WO B ARARIET B0 (4 9C)30 min, 7 3 . 90% PERPE 3 ¥k, 12 000
AR RFFEER., SWd hE ki (MS) & r/min B0 (4 °C) 10 min , B UTTE I ZUHT (7 mol/L JR
(&M KiZW), IEHH RS RGEIRHE £ .2 mol/L i .30 mmol/L Tris.4% CHAPS) 75 /3 %
(NODs) o REBHEARA B0 (4 C,1.2x 10" v/min) L f#% ] NaOH #5 pH # £ 8.5, % A Eppendoff % 1,

i, BRI, AE AR — 80 “CUKAE, il 4 CIFE 40 min, 12 000 %% &0 (4 °C) 10 min, HL
1.1.2  EZXHA 1% ,2-D Quant 1207 &I 2 H R .

TR (DMF, 99.9%) L 22 (L- 1.2.2 47T
Lys) UM BERE (Acr) N, N-F SO M ER (Bis) R AR, 6 I hn A L 1 IR G A% (6 1

TR ER A (SDS) i SRR (APS) (WUHIEZ T RES & 10 pg) B 60 pg A 1 pl W E K
Jfi (TEMED ) X At AL 2% 32050 (3 #raf) W 3 hEBE2S 480 pmol/pLiY CyDye DIGE Yk} (S2BG#43 T WK 1),
¥R 2 B 5 CyDye DIGE 34} .2-D Quant X 06, i 2 1%, MRIE A, 12 000 ¥ 85.05 (4 °C) 10
Flfr AR LM F AT pH Bh B 5 I 4% (IPG strip pH  min, W45 IS 30 kR0 IR & 9, 16 S 5 o ok | i
3~10 NL 18 ecm) .M HLf# 5y B GE Healthcare 2y 30 min,

) 5 T G v A Milli-Q (Millipore 28 #])) 7K it o
TSR
Table 1  Experimental design for samples

[l Cy5 FRic B i Cy2 FRic ke i Cy3 PRI FE
Gel 1 2 # (ZRMEREILRELL) 3# (WHEZ) TRARER (RTIBLL 0psp + ZREREILEELL, 005y )
Gel 2 1# (X HR4) 2# (ZRVERIELL)  IRAREN CHIRLL pousy + ZRVETALITLA, 4oss )
Gel 3 3# (ZRMEMEALIED ) 14 (XFHRE) TRAFER (R IRAL 4o + ZRMEILIEAL 4000 )
1.2.3 #X (50 mmol/L Tris-HCI pH 8.8,6 mol/L JRZ ,30% Hii,
JIA 1 pl 10 mmol/L AR L AR IC R W & 2%SDS,1%DTT) SE# 11(2.5% IAA A5 1
IYIRA RS B T UK _E 10 min, o' DTT) 145 15 min,
1.2.4 IEF($ &R EBK) 1.2.6  SDS-PAGE(SDS- % 7 ¥ Bk fic 5% Jist v, 7k )
BEOYFE I AR R 40 SR (7 mol/L JR R HEH 12% SDS-PAGE B¢ , Bt 480 35 3iF 16 T °F- 5%

2 mol/ LK 4% CHAPS 2% DTT 2% IPG Buffer), i /MoK IPG i 5% B TRUTE AR G 3B 38 AR [R] P 68 JG T
PR AL (7 mol/L JR & .2 mol/L Hi k. 18 mmol/L. ., JH 0.5% (KRS BHUSHHAR I, fHIE 20 ¢, 17
DIT.2% CHAPS.0.5% IPG Buffer) £ AFIANE  SDS-PAGE HL 7K (15 mA/JKZ, 30 min; 30 mA/f%,4 h) .
340 pL, ¥ 18 em TPG 845 (pH3 ~ 10, NL) BT Rt

W, FFEJSTE IPGphor [EIAH pH #FFESF B REL BT 1.2.7 AR E AR

SGHRE, BATFEDG. FEL UK I A5 588 S ) MLLQ v 56 %5k, AT Typhoon
1.2.5 JR&0 -4 9400 ZE S FAAEA R 3 & T 3 g, e fdi A

IR 24 0 5,8 IPG IR IACEATR T K R« Cy2-488/520, Cy3-532/580, Cy5-633/679.
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1.2.8 MALDI-TOF/TOF

W22 AR O NBEIE BTN VR TR, i
BEEA TS P9 VD, T3 2o A, 45 80 B  i S0 AL
(PMF). I & F 53 &R 51 % Mascot (http: //mas-
cot . proteomics . com. cn/search _ form PMF. html) AT
BRRR .
1.2.9 #MEZFEaRAMEAERMLE

PR R BN E A _EAL A MetaCore P {11
A5 AT G PEAE L I BT , 20 5080 LA o g

SRR S P M 22 S R AR AR A A B
B

2 HXR

2.1 2D-DIGE R EiL

2% DeCyder 2-D 43 5 AL 353 Hr , TS 58 it 14
UL 1, T A 3 N EE T, R
BARIREZEST S 163 (P <0.05), 45 H A5 ki
BERR (IREERT 1.5 45) 19 13 MR TG4
2.2 MALDI-TOF/TOF
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Gel 1 Gel 2 Gel 3
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Fig.1 Representative overlapped gel of 2-D DIGE experiment( Each gel includs a MS group,
a control group and the internal standard)
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Table 2 Some information of identified proteins
EHR DS EEEHNEE Swiss-Prot Summary AL (2 A EREALAE L /XS RRZH )
2462 Vitamin D-binding protein precursor VIDB_ HUMAN -1.78+0.012
2532.2532 Hemoglobin beta chain HBB_ HUMAN 6.02+0.015
2523.2536 Haptoglobin precursor HPT_  HUMAN -1.56+0.016
2538 Ig kappa chain C regions KAC_ HUMAN 3.18 £ 0.007
2540 Fibrinogen beta chain precursor FIBB_ HUMAN -1.92+0.013
2486 Pigment epithelium-derived factor precursor PEDF_ HUMAN -1.63+0.035
2541 Actin ACTG_ HUMAN -3.24+0.018
2534 Cystatin-C precursor CYTC_ HUMAN -1.52+0.018
2542 Apolipoprotein-E precursor( Apo-E) APOE_ HUMAN -1.52+0.028
2543 Complement C4 precursor CO4_ HUMAN -2.12+0.016
2496 Serum albumin precursor FIBB_ HUMAN -1.82+0.021
2498 Ig lambda chain C regions LAC_ HUMAN 1.96 +0.018
2535 Transthyretin precursor TTHY . HUMAN -1.61+0.059

2.3 Metacore B B RBAEIE A M2 E

PERE Y 13 22 R R IREH H SR A Metacore,
RS E B S R (WA 2) o 8 H oA AT
FAEIZRWT, 13 A0 HE B i 1 22 53 25 A5 Cys-
tatin-C , Actin , Complement C4 precursor ., Vitamin D-bind-

ing protein precursor 55 , FEU J Gy A 40 i S 4
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T T R AR AMA 4 g B 15 A
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4 TR NN

fie (B % MO

43 3%

Z RN EE R TIRE , DI BR S SO 4141
Ak T Ao B A SR I 2k PR A B
BRI Z "

HP

( IL-G recaptor \

JAK, JAK,

Cyctein C

VEGFR-1 T
ROR-a

Cathepein B Cholecterol

PEOF /\ i
Rb protein SP] ——» APOE

\ C4B MM{
MMQ ’ BB/
Lc-Myc

Androgen receptor GCR-a

N\

C4 Aprotein

K2 2258 FSOH AR T 25 1
Fig.2 Biological network analysis of differentially

albumin

MMP-14

Transthyretin

expressed proteins
3 it

A I A 1] LK POAR HEAT 22 5 B R A AT
T 2 MR ZET B TR : R IA] AR GE R 22 A A ) 1
[l 2E 5% . 2D-DIGE 1EZ N 5 LAt T A e IR
R AR MR T 2D-E [ MR R ge i 22, il
2DE JIZ (8] e A8 R nl B, it el i g 2 A Y iR
AL WA PR R ZE ARG B /1N, E 8 22 S 745 LA S
Wo R SLEG BT B B AN R B A 2 A A
BUH A, T8 2 e A EE X AR 8] B3 A K et 00#
A g R FRBE AR AR MR 2 S B IR R 22

PRIBREAS — B A e 5 R (9 £ 00, TERE A b
B AR R R 0 KRR A SRRSO,
e N AR B ULTE I 1, N B 2 D0 220K 19 5
s R H A

P P R 55 S o ] BT OARIC AR

AR, DL AERR IC AT R VR S i 2 il P A e &
B, B FRIC S #Mi. CyDye DIGE 44kt xif
pH A —EER , HAE pH 8.5 I &R i, I F ik
2 PR ARTERRICATIA 5 A NaOH ¥ 77 pH fH. BEAF,
P X2 5 A PR T R ki T .

e FEEOAAERNG LT, B RO A
FE& TR AR =E B 2 1 B R IA7S A TR HE , 2D-DIGE
FELEIX T T BRI o SRy B e I 0 BE 2R A A DN 58
AL A A T A 0 %) 5 A g AL 3 An T R
S BN W e LN =

25 LTk, & HORPEARY 2D-DIGE & H B4
SLRRIRR GRS & ILAE W A — LA W e L
(e B (1, o AR B H AT 98 A AR A B, 2B
MR 22 S B T2 AN ] sk o T B

S 30k

(1] FE, JFISCER, skacke. 3F 30 kAR i R &
BB AR R [)]. b E 2 SRR,
2003, 17(4):292-297.

[2] Rita Marouga, Stephen David, Edward Hawkins. The develop-
ment of the DIGE system: 2D fluorescence difference gel analy-
sis technology[] 1. Anal Bioanal Chem, 2005, 382:669-678.

[3] James A Mackintosh, Hung-Yoon Choi, Soo-Han Bae, et al.
A fluorescent natural product for ultra sensitive detection of pro-
teins in one-dimensional and two-dimensional gel electrophore-
sis| J]. Proteomics, 2003(3) :2273-2288.

(4] HARZR, XIITSE , XIZEH , 4. IiH ] Cystatin C AR 5%
- BAZEE AR R BRI (] IR R4l R
JZ, 2008, 46(1):23-26.

[5] GRZONKA Z, JANKOWSKA E, KASPRZYKOWSKI F, et al.
Structural studies of cysteine proteases and their inhibitors[ J] .
Acta Biochim Pol, 2001, 48:1-20.

[6] Joost Smoldersa, Jan Damoiseauxb, Paul Menheerec, et al.
Vitamin D as an immune modulator in multiple sclerosis, a re-
view [ J].
2007.11.014.

[7] HOLM@Y T, VARTDAL F. The immunological basis for treat-
ment of multiple sclerosis[ J]. Scandinavian Journal of Immu-
nology, 2007, 66:374-382.

(8] WifZoR, % TV, BRARFH . M R GuBk sz (M]. 4t
Jit RS R, 2003.

[9] WHITE Peter, COOKE Nancy. The multifunctional properties

Neuroimmunol  doi: 10.1016/j. jneuroim.

and characteristics of vitamin D-binding protein[ J]. TEM,
2000, 8(11):320-327.
(% 4F . 732 )



