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Fig. 1 The 2- DE maps of murine brain

(a) adult mice; (b) aged mice. Gels were silver stained.
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Fig.2 Enlarged 2-DE images of area | in figure 1 showing
additional ( /*) and volume-increased (™y ) protein spots in
aged murine brain (b), comopared with the adult (a)
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Fig.3 Enlarged 2-DE images of area I in f' gure 1 showing
vulume—detred_sed protein spots (J*) in aged murine brain
(b), comopared with the adult (a)
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Fig.4 Enlarged 2-DE images of area [[ in figure 1 showing
disappeared protein spot ( “y ) in aged murine brain (b),
c(_)mopared with the adult (a)
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Table 1 Protein spots disappeared in the aged murine brain

Protein Isoelectro point ~ Molecular mass  Protein level”
number!” (pl) Iku ! %%
54 5.65 (1%)" 95.5 (7%) 0. 028
110 7.97 (19%) 89.1 (9%) 0. 036
270 7.48 (1%) 68.3 (10%) 0. 056
351 7.18 (1%) 61.4 (11%) 0.074

"The number of protein spots in the average 2-DE gel for adult murine
brain was used here; ¥ The ratio of each spot volume to total volume of
the whole gel spots was used as its protein level;  The value in
parenthesis was the standard deviation of same protein in three

experiments,

Table 2 Protein spots only appeared in the aged murine brain

Protein Isoelectro point M olecular mass Protein level”

number' (pl) /ku /%
523 7.84 (2%) 3 49.1 (5%) 0. 006
567 6.31 (2%) 45.0 (3%) 0. 170
592 7.45 (1%) 44.3 (3%) 0. 036
614 6. 80 (3%) 43.1 (7%) 0. 004
683 6. 89 (2%) 39.6 (6%) 0.018
804 6.99 (2%) 32.3 (9%) 0. 010
819 6.94 (3%) 31.7 (7%) 0. 003
825 5.01 (2%) 31.5 (4%) 0. 050
848 6.24 (2%) 29.3 (2%) 0. 028
849 6.79 (3%) 30,1 (7%) 0. 025
996 5.93 (2%) 23.6 (5%) 0. 036
1135 6.73 (2%) 13.2 (8B%) 0. 004
1164 5.17 (2%) 13.0 (10%) 0. 300
1177 4. 84 (3%) 12.2 (10%) 0. 150

YT he number of protein spots in the average 2-DE gel for aged murine
brain was used here; ¥ The ratio of each spot volume to total volume of
the whole gel spots was used as its protein level; * The value in
parenthesis was the standard deviation of same protein in three

experiments,

Table 3 Protein spots with decreased volume in the brain of

aged mice
Protein Isoelectro point  Molecular mass Protein level
number" (pfl) /ku decreased/ %
23 9.43 (1%)” 108.6 (19%) 76.3
52 6.28 (29%) 99.0 (4%) 80.0
69 5.65 (2%) 97.5 (3%) 87.3
83 4.95 (2%) 92.3 (4%) 71.3
592 7.45 (2%) 44.4 (3%) 75.8

"The number of protein spots in the average 2-DE gel for aged murine
. B . .
brain was used here: » The value in parenthesis was the standard

deviation of same protein in three experiments.
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Table 4 Protein spots with increased volume in the brain of
aged mice

Protein Isoelectropoint M olecular mass Protein level
number” (pl) /ku increased/ %
91 6.59 (2%) 91.8 (3%) 70. 4
129 6.22 (2%) 83.6 (5%) 67. 8
170 6.56 (2%) 76.9 (4%) 210.3
195 7.66 (2%) 74.9 (4%) 439.7
196 8.00 (2%) 76.9 (3%) 176. 8
391 8.96 (2%) 56.8 (3%) 120.0
400 5.78 (2%) 55.6 (4%) 212.3
412 5.04 (2%) 55.9 (5%) 159.9
420 9.19 (2%) 54.6 (2%) 210.5
421 9.32 (2%) 54.5 (29%) 454. 8
423 9.08 (2%) 55.4 (4%) 312.4
452 5.47 (3%) 52.1 (4%) 583.3
545 7.06 (2%) 46.3 (4%) 120.5
608 8.59 (1%) 42.0 (4%) 135.1
637 6. 67 (2%) 41.0 (4%) 451. 6
655 8.48 (1%) 40.1 (3%) 50.0
658 7.78 (19) 39.8 (3%) 77.2
705 6. 64 (29%) 37.0 (3%) 112. 8
781 5.24 (2%) 32.3 (5%) 291.7
800 9.30 (2%) 32.5 (4%) 230.5
816 5.33 (2%) 30.8 (5%) 255.3
828 7.16 (1%) 30.4 (4%) 290.0
866 5.58 (2%) 28.2 (5%) 313.6
8§71 7.81 (2%) 29.0 (3%) 191. 8
902 7.92 (2%) 27.6 (3%) 136. 6
906 7 (2%) 26.3 (6%) 106. 8
919 7.80 (2%) 27.0 (4%) 223.3
947 5.52 (2%) 24.6 (7%) 548. 3
960 7.82 (1%) 24.1 (6%) 997.0
995 5.57 (2%) 22.8 (6%) 254.3
1087 7.19 (19%) 17.6 (5%) 1082. 9
1154 8.89 (2%) 14.7 (4%) 629. 8
1179 7.76 (1%) 12.6 (6%) 240.5

"The number of protein spots in the average 2-DE gel for aged murine

. 2) . .
brain was used here; The value in parenthesis was the standard

deviation of same protein in three experiments.
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Comparison of the Two dimensional Electrophoresis Patterns Between Adult
and Aged Murine Brains in Proteomatic Analysis’

- . 1 - . . 1 - 2 - . 3 . 1) &%
DING Qi Xue ) QUE Har Ping ', GUO Yao-Jun”? ™™, JIN Shu-Qian”, LIU Shao Jun'
(]J:‘n.\'n—r ute tf Basic Medical Sciences, A m(h'm_r {f ."I'fih'mr_r Medical Sciences, Beijing 100850, China; 2 Institute ff .‘ﬁq}h}'.sf:'s, The Chinese
Academy of Sciences, Bejjing 100101, China; » Laboratory of Molecular Genetics, Amgen, Inc., Thousand Oaks, California 91320, USA)

Abstract A wide variety alterations are common in brains of aged individuals. Proteomatic analysis is a new
power tool to reveal such changes at protein level. The two-dimensional electrophoresis ( 2-DE) was employed to
compare the global protein patterns between adult and aged murine brains. One hundred and fifty micrograms of
murine brain protein extracted with 5 mol/L urea, 2 mol/L thiourea, 2% CHAPS plus 2% SB3 10 was run
immobilized pH gradient ( IPG) isoelectric focusing electrophoresis as the first dimension, and then horizontal
SDSPAGE as the second dimension. The relative standard deviations ( coefficient of variation) for protein
number, p/, molecular mass and volume of protein in three different experiments were 4.43% %0.25%,
8.76% *5.14%, 13.00% *4.22% and 10.84% £9. 16%, respectively. Totally, 996 and 1 256 protein spots
were obtained in adult and aged murine brain map, repectively, of which 8 spots increased and 20 spots
decreased in quantity. Furthermore, 4 spots were missing and 14 new spots emerged in aged murine brain
compared with adult mice. The differentially displayed proteins between adult and aged murine brain are useful
for diagnosing brain degenerative disorders.

Key words aged, brain protein, immobilized pH gradient, 2-dimensional gel electrophoresis, proteomics
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