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Proteomic analysis of Hippocampus using nanoflow reversed phase
liquid chromatography—tandem mass spectrometry

ZHANG Dong-mei, MA Hui-ping, JIA Zheng—ping*

( Department of Pharmacy, Lanzhou General Hospital , Lanzhou Command of PLA;
Key Lab of PLA for Prevention and Treatment of Injuries Induced by High Altitude, Lanzhou 730050, China )

Abstract Objective: To fully understand the protein composition of Hippocampus, the protein expression
profiles were analyzed by proteomics in this study. Methods: Trichloroacetic acid/acetone precipitation method
was used to extract proteins from dried Hippocampus and the proteins were separated by SDS-PAGE. The protein
bands were cut from the gel and digested with trypsin to generate peptide mixture. The peptide fragments were
then analyzed using nanoflow reversed phase liquid chromatography—tandem mass spectrometry ( nanoRPLC-MS/
MS ) method. The protein was identified with database searching. Results: A total of 192 proteins and 10 680

peptides were identified. The proteins relative molecular mass values ranged from 3.06 x 10°-3.52 x 10° and
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pl values ranged from 4.06 to 12.18. In order to explore possible molecular functions of the identified proteins, bio—

information analysis was conducted on the raw data using the DAVID Bioinformatics Resources 6.8 Gene Ontology

( GO ) analysis tool. The function of proteins included binding activity , enzyme catalytic activity , motor activity and

antioxidant activity, where binding activity was the major molecular functions involved in the energy metabolism.

Conclusion: The study has established the protein expression profile of Hippocampus, which can set up a

foundation for further research on proteins from Hippocampus, and has significant impact on the analysis of its

effective components and the identification of Hippocampus.

Keywords: Hippocampus; protein expression spectrum; proteome; trichloroacetic acid/acetone precipitation

method; polyacrylamide gel electrophoresis; bioinformatics ; nanoLC-MS/MS
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Fig. 1 Flow chart of experimental design for Hippocampus protein

analysis
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TR SRR 0.0154 ¢ T 1 mL B R S8V (100
mmol « L") W ZEV5 2 e, LA, ML BREATR ( 200
mmol - L) : FRELML £, BERE 0.037 ¢ ¥ F 1 mL kIR &
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Fig.2 The SDS-PAGE images of protein extracted from Hippocampus
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F NCBI Taxonomy: Actinopterygii ( ray—finned fishes )
database. R FERG R H Mascot search engines of
proteome discoverer ( Thermo Scientific, Version 1.2 ) ,
WE SR 8 A5 LA 22 IR AR B 1 3N T
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0.25 A7
2.6 EEHEARYGEST K DAVID Bioinformatics
Resources 6.8 ( National Institute of Allergy and Infectious
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T 7R 115, 32 UK 1168 Bradford 3212, I 5 2 1
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SDS-PAGE HLJKJ1HS , EAFEY 0.1 mg, HLKET R IL
Kl 2,

1 Bradford EMEERIKE

Tab.1 Bradford method for concentration determination

% L 2mg * mL”
G250 ¥tk fjg%i BSA 7 BEdh
No. ( Coomassie brilliant “7 (BSA solution,  (sample )
blue G250 solution ) w;l:Lr b, mgeml?)  /pL
/uL /uL
1 980 20 0 —
2 980 18 2 —
3 980 16 4 —
4 980 14 6 —
5 980 12 8 —
6 980 10 10 —
7 980 8 12 —
8 980 4 16 —
9 980 0 20 —
10 980 10 — 10
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O AshiE#E (motor activity)

B ATPZ:4&3%H: (ATP binding activity)

[ %ME4EY: (nucleotide binding activity)

(] WshEAL &Y (actin binding activity)

B A4S TFiEE (structural molecule activity conferring elasticity)
O B0« EhE A% 475 (muscle alpha—actinin binding activity)
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] Hfhs (other)

Fig. 3 Pie chart of functional classification of proteins extracted from Hippocampus
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Tab.2 Results of functional classification of proteins extracted from Hippocampus by proteomic analysis

UineskH HHEBUEH Ep
(term of function ) ( protein number ) ( percentage ) /% r
ATP 254 1% ( ATP binding activity ) 12 20.3 1.60x 107
WLEhTEE (motor activity ) 6 10.2 3.70x 107
RS 4575 1 (nucleotide binding activity ) 10 16.9 4.60x 107
WLBNAE (145 &% M (actin binding activity ) 5 8.5 7.40x 107
WLBhAE 4 2225 416 1 Cactin filament binding ) 3 5.1 2.80x 107
WPELE 23T 1 (structural molecule activity conferring elasticity ) 2 3.4 1.90x 107
L o WLBhEE 145 &5 ( muscle alpha—actinin binding activity ) 2 3.4 1.90x 107
WL Z5H B4 ( structural constituent of muscle ) 2 34 2.80x 107
JKA BT P (hydrolase activity ) 2 3.4 8.50%x 107
JEFH 2 ATP ARG P ( proton—transporting ATP synthase activity ) 2 34 1.60x 107
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