H21% WS MMBEIWFEREER(BRAMFR) Vol.27 No.5

2012 4F 10 J JOURNAL OF ZHENGZHOU UNIVERSITY OF LIGHT INDUSTRY ( Natural Science Edition) Oct. 2012
TEHS 2095 —476X(2012)05 - 0001 - 07

T 120 RIS S BB B AR B )5 15 00 52 30t e

IS, kmae?, kEs?

(L. P ERFERKEMFEREFR, LT K&E 116023;
2. HERFERSE N MNFEEELEE, 1T A% 116023;
. ERGEEAR NP, TT KiE 116023)

Radbal

WBE.ZEXTEREIRMAFHARLTRN FORSBERELTHBARH T E" RANARER . SFE
é]ﬁ%%‘ﬁ@,m)ﬂé%[‘ﬂ%%x%a‘%éi%(SCX)ﬁ‘?)i#H@1%(RPLC) MA_RRMEES B R%; ﬂ
AT ERARANESFEREOQRITERGM. KFEEOSES &7 @, kA A it H 5
WERGR/ SR BANEGR/ SR EOR/ SREASKFE RO RGEFRTE. % 54
Ji M5 X &G RGN & @, A RS B RARHEME % (csiSEC) 4= RPLC $9 B A Mk % 4
BARAGMAEBEMBEMETRAEHE - B 2R S - RPLC - & 5 i 2 4. & R8T
%i#'\%frﬂn’&ﬁ@,K}%/&ﬁﬂfdﬂ&wﬁﬁi,&=Pé‘%éﬁ}&i%#ﬁ’«ﬁ,iﬁﬁyx;kty‘b#zluéﬁ%ﬁv&ﬁ&%ﬁ&t
R E A S PRATARA, LB AR ML RBER G 12 MER; ERbkHH s
&, KA B AM e th R fe ek At A s B RIS SB35 ok oy &, AR TR AE Lok R IR AR E AL R
wg X I K e d kARG MR T A 20 7 k. R BRI BRR ARG RS
MR PHFEEOREIRARFEETORGERBETHORZ, HMBLT ALRASAFAEOR
(5B THR. NS % SEX EHNXGEORGHS BRRARSHENF &, FATHOGRAY
B HBE B TEES B ORGSR A 8 & R R IR T RN R, R
B TAKE BB G F 0 ik % 2 R AR Fo e
XEE. R RA SFEEG LR, 4&$F£é§%,@¢%éy B RiEE R
RESEES.0503;0658  TEAARZEARS:A  DOI:10.3969/]. issn. 2095 —476X. 2012.05. 001

Recent advances of technique and method on the protein separation and
identification in the proteomic studies

YANG Kai-guang'*”*, ZHANG Li-hua'*”®, ZHANG Yu-kui'?*”
(1. Dalian Inst. of Chem. Physics , Chinese Academy of Sci. ,Dalian 116023, China;

2. Key Lab. of Separation Sci. for Analytical Chemisiry ,Dalian 116023, China;

3. National Chromatographic R&A Center ,Dalian 116023 , China)

Abstract ; The new techniques and methods of protein separation and identification in the program " Novel

ks #2012 -07 - 30

BEEWH: B EXA2H R % 7R 8 (2007CBI14100)

TEZR/N T (1981—) , B, LA BB TA, PEAMFRRXENSHEFRZAIAMER, L2HR T QAT T
M EORE &5 5 B

BIEMEEREE(192—), B, TLARETA FERZREL, TEHFKRRELZHEFLHARLR LS
0B, IAE 973 AN E R RO RMREXMAFHL TN EFRARR TEASAMNAB LN EZFR FPRLFLER L LE
ReFE, ZE2HMAFTOAZTGRGSE S,



BMBEITLZRZHR(BARRMFMW)

Techniques and Methods for Protein Separation and lIdentification" ,supported by " National Basic Research
Program of China" ,were reviewed. For high-abundance proteins depletion, strong cation exchange ( SCX)
chromatography was coupled with reversed phase liquid chromatography ( RPLC) to develop two dimen-
sional liquid chromatography ,and high abundance proteins were applied as the templates to developed mo-
lecularly imprinted materials. For low abundance protein enrichment selectively, novel functional materials
were developed for selectively capturing significant post-translated proteins, such as phosphopeptides/ pro-
teins and glycopeptides/proteins. For multidimensional , multi-mode and array protein separation, column
switch recycling size exclusion chromatography (csrfSEC) was coupled with RPLC to develop multidimen-
sional liquid chromatography,and weak anion and cation exchange chromatography mixed-bed microcolumn
were integrated with the immobilized trypsin reactor and RPLC-ESI/MS/MS to develop at high-throughput
proteome platform. During the study of high-sensitive identification techniques, an online integrated platform
for sample pretreatment,which was based on the hollow fiber membrane interface for solvent exchange ,was
established. New reagents were developed for the peptide derivatization,which decreased the limit of detec-
tion of peptide on the mass spectrum by 10 — 100 times. Core-shell nanoparticles were employed on the
plate materials directly for the matrix-assisted laser desorption/ionization mass ( MALDI). A predictive ge-
netic algorithm was implemented for the optimization of filtering criteria to maximize the number of identi-
fied peptides for mass spectrum database searching. The new technology and new method for proteomic
study provides an effective method. The development of selective adsorption materials provides a new way
for high abundance protein depletion and low abundance proteins enrichment of proteomics research, and
avoids the interference of the target protein identification in complex system. The platform of multidimen-
sional and mode , array type of protein efficient separation technology as the core is constructed and realized
the protein group of high efficiency,high flux,high reliability separation. With the new technology and new
method development of high performance liquid chromatography/mass spectrometry as the core of high sen-
sitive identification ,the sensitivity and accuracy of low abundance protein mass spectrum identification are
improved.

Key words : proteome ; high abundance protein depletion;low abundance protein enrichment; chromatogra-

phy based separation ;mass spectrum based identification
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