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Abstract: Objective  To search differentially expressed proteins in serum of patient with intracranial
aneurysm. Methods 12 Serum protein samples were recruited (4 cases of patients with intracranial aneurysm, 4
cases of patients with brain laceration and 4 cases of natural adults), cross- labeled with variant CyDye, and then
followed by two- dimensional differential in- gel electrophoresis (2- D DIGE), image analysis, and identified by
matrix- assisted laser desorption/ionization time of flight mass spectrometry (MALDI- TOF- MS). Results Spot 1119
was found highly expressed as 1.82 folds in serum of patients with intracranial aneurysm compared with that of
normal adults(P < 0.05), while the differential expression of this protein between patients with brain laceration and
normal adults was of no significance(P > 0.05). The protein was identified as haptoglobin using mass spectrometry.

Conclusion  Haptoglobin is highly expressed in patients with intracranial aneurysm, and probably contribute to
formation and expansion of intracranial aneurysm.
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1
1.1
PROT- BA Kit Sigma , 2-D
Clean- up Kit GE Healthcare , Ettan™
2- D Quant Kit Cye IPG Ettan™ DALT
6 Typhoon Imager 9400 DeCyder
V6.0 MALDI EVALUATION V2.0 Deep
Purple Ettan™
Ettan™MALDI - TOF
Amershem Bioscience
1.2
4 :
2004 7
2005 9 4
, 3 1
; 40 51 45 Hunt-
Hess , Fisher ,
7 4
: 3, 1,
41 50 44 7
4 , 3, 1, 40
53 , 45
, 5 mL, 20 min,
3 000 xg 4 10 min, - 80
1.3 CyDye
PROT- BA Kit  2- D Clean- up Kit

30 mmol/L Tris
7 mol/L Urea 2 mol/L Thiourea 40 mL/L CHAPS

pH 8.5 , Ettan™ 2- D Quant Kit
4.17 pg , 50
Hg Cy2 Cy3 Cy5
50 pg : 200 pmol
( 1,
30 min, 20 mmol/L , 10
min,
1 CyDye
Table 1 CyDye labeling scheme
Gel Cy2 Cy3 Cy5
1 Internal standard (50) Al1? (50) C39 (50)
2 Internal standard (50) B12 (50) A37 (50)
3 Internal standard (50) C19 (50) B32 (50)
4 Internal standard (50) A2Y (50) C49 (50)
5 Internal standard (50) B22 (50) A47Y (50)
6 Internal standard (50) C29 (50) B4 2 (50)
7 Preparative gel (500)
8 Preparative gel (500)

Internal standard was pooled by 4.17 pg of each sample; The
data in the brackets were mass of the samples dyed, whose unit was
ug. 1) Al, A2, A3, A4 were serum proteins of patients with brain
laceration; 2) B1, B2, B3, B4 were serum proteins of patients with
intracranial aneurysm; 3) C1, C2, C3, C4 were serum proteins of

normal adults
1.4
PH3-10 24 cm
IPG , Ettan™ DALT 6
) 6 5000 Vh ( )
Amersham Ettan DIGE ,
SDS-PAGE , IPG
SDS ( 10 g/L)

SDS ( 25 g/L) , 15
min Ettan™ DALT 6 ,
IPG 125 g/L

) , 25 W,
40 min , 17 W )
1.5
CyDye

Typhoon Imager 9400
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, Cy2 Cy3 Cy5 488 nm 532 nm , pH3- 10
633 nm , DeCyder V6.0 , DeCyder
Cy2 |
, , , , 3
, 1.0xe®
1.0xe¥( )
,  DeCyder V6.0
DeCye , ,
15 ( 1.5
15 )
1.6 Deep Purple
500 pg
,  Deep Purple
(75 mU/L , 100 mL/L ) ,
, 1 200 Deep Purple ,
1 h, (7.5 mL/L )
20 min Typhoon Imager 9400 1 3 (2- D DIGE)

, 532 nm
1.7 MALDI-TOF-MS

Ettan™

Ettan™
MALDI- TOF , )

) MALDI EVALUATION V2.0
(national center for

biotechnology information, NCBI) (nr)
Swiss- Prot
1.8
DeCyder v 6.0

(differential in- gel analysis, DIA)
(biological variation analysis, BVA)

(one- way
ANOVA), Student’ s- t ,
1 a:
0.05
2
2.1

Fig.1 Representative 2- D DIGE of gel 3

A: merged image; It contained three images: B: Cy2 image
(internal standard), C: Cy3 image (normal adult), D: Cy5 image
(intracranial aneurysm)

2.2
DeCyder )
21,
19
10 , )
38 1.5 (P<0.05( 2
: 1119 , 3
ANOVA , P =0.023 < 0.05;
182 ,P=
0.0073 < 0.05; ,
P =0.18 >0.05, 2-D 3-D
« 3
2.3
1119 , Ettan™ MALDI -
TOF ( 4,
NCBInr , HP,
100 64,

(P <
0.05)
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Fig.2 Image of differentially expressed proteins '
The differentially expressed protein spots were appointed out !
with red line and according master numbers , 2- D DIGE
CyDye DIGE
(Cy2 Cy3 Cy5),
3
D ) 3 !
3 1119 )
Fig 3 Differential expression of spot 1119 between each Bl
groups ,
The spot circled with red line represented protein. A: spot map
of normal adult; B: spot map of patient with brain laceration; C: spot
map of patient with intracranial aneurysm, D: 3- D view of normal ' '
adult; E: 3- D view of patient with brain laceration; F: 3- D view of
patient with aneurysm 2- D DIGE MALDI-
. TOF- MS , HP
Haptoglobin precursor
=l
- i HP
= (inflammation — sensitive plasma
_ protein, ISPs), ,
I3 | i 0}
HP
A | , HP al m,
kL i SO EPTETY Y HP
4 1119 B Engstrom © 6075 ¢ ”
Fig. 4 Mass spectra of spot 1119 )
Spot 1119 was identified as haptoglobin by MALDI - , 19 ,
TOF- MS . The expectation was 7.5e- 05, coverage was 25%, HP 1SPs ol
pl =6.13, M, =38941 boy
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