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2
2.1
(1 2010A ( ) o
N N N Valco Instruments o SAX
ProPac™ SAXH0 (250 mm x 4.0 mm 10 pm) (10 mm x 4.0 mm 10 pum) Ther-
mo ; Xtimate'™ Cg (250 mm x 2.1 mm 5 pm 30 nm ) (10 mm x
2.1 mm 5 pum 30 nm) o Probot LC Packing
( Dionex ) BCA Epoch ( BioTek ) o
(TFA) . ( Tris) . ( DTT) . (IAA) . TPCK
( Trypsin) Sigma ; ( ACN Merck ); BCA
( ) o Millipore
( Millipore ) o
o 2000 g+ 4°C 15 min
-80°C o BCA 61.2 mg/mL.
2.2
2.2.1 SAX A: 10 mmol/L Tris-HCl pH 8.0; B: 10 mmol/L Tris-HCI
0.5 mol/L NaCl pH 8.0, A 6 100 pL. 0.5 mL/min
215 nm., SAX 0 min 0% B; 5 min 0% B; 15 min 10% B; 45 min 26% B;
70 min 40% B; 90 min 67% B; 90.1 min 100% B; 100 min 100% B; 100.1 min 0 % B; 150 min
0% B, SAX :0 ~ 19 min
(Col. 1); 19 ~35 min 5(Col. 5); 35 ~68 min 2( Col. 2); 68 ~73 min 6
( Col. 6); 73 ~78 min 7(Col. 7); 78 ~83 min 8( Col. 8); 83 ~100 min 3
( Col. 3); 100 ~130 min 4( Col. 4) .
2.2.2 SAX RP A:5% ACN 95% H,0 0.1% TFA; B:95% ACN 5% H,O
0.1% TFA. 1.6. mL/min. RP 0 min 0% B; 5 min 0% B; 15 min 25%
B; 25 min 33% B; 60 min 40% B; 80 min 54% B; 85 min 67% B; 85.1 min 100% B; 95 min
100% B; 95.1 min 0% B; 110 min 0% B. 96 1 min,
2.3 BCA
BCA BCA 100 wL BCA !/ 37C
30 min o
2.4
BCA 3 ampholine@ PM
o ampholine@ PM 14 o 3 mg ampholine@ PM
2 ho 1 mL 10 mmol/L PBS 3 5 min
5 min. 1 mL 2 mol/L NaCl 1 mL 100 mmol /L. Gly-HCI( pH =3.0) 1 mL0.1%
TFA /80 % 20 min 5 min 3 o
2.5
20
25 mmol/L NH,HCO, 1 mg/mL DTT 60°C 90 min TAA
20 mmol /L 30 min 1 pg/pL Trypsin 37°C o

Nano-L.C-MS/MS Acquity UPLC ( Waters ) LTQ
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Orbitrap XL ( Thermo Scientific ) o A:0.1% (H,0); B:0.1% ( ACN) .
Acclaim PepMap C;; (75 wm x 15 ecm Thermo Scientific ) :
0~90 min 5% ~45% B 300 nL/min. 1.9 kV.
10 MS/MS o MS 385 ~2000 Da Orbitrap
100000 35% 90 s. Xcalibur ( version 2.0.7)
2.6
Mascot Daemon ( Version 2.3.0 Matrix Science ) UniProtKB/
Swiss—Prot ( Taxonomy: Homo sapiens; Released 2014.04. 10 with 20264 entries) o
Decoy o +2 +3 +4.
Full trypsin ( KR) cleavage o ( Carbam-—
idomethylation) ( Oxidation) o 0.8 Da
10 ppm. ( FDR) 1% 0
95% ; 95% 20
3
3.1
1
ProPac™ SAX-0
8 2.1 mm Xtimate™ C
scFv@ M13@ MM ' Ampholine@ PM
o Ampholine@ PM 9
Ampholine@ PM
3.2
o SAX RP
3 o SAX
(2 7 RSD = 0. 59%
RSD =6.4% . RP ( 3) 7
RSD =0. 14% RSD=1.7%
3.3
2 o

RPLC
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Ampholine@PM LC-MS/MS

1 —
Fig.1 Schematic diagram of 2D On-ine Conventional Array LC system coupled with ampholine@ PM protein
equalizer technology
1. HPLC 2. v 3 s 4 5. 10 . 6 7

;818 v 9t ; 100 96 o
1: HPLC gradient pump; 2: 6-port valve; 3: 1 column; 4: UV detector; 5: 10-port fraction switch valve; 6: 3-port valve;

7: 2™ precolumnf array; 8: 8-channel splitter; 9: 2" column array; 10: 96-well plate.
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148 48
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. Fig. 4  Array RPLC separation chromatogram of SAX
Ampholine@ PM )
10 fractions of human plasma

5 BCA o A.B.C
Fig.5 BCA photograph of fractions collected in the second dimensional separation. Zone A B and C refer to

the high protein concentration zones

1 o (a) 10

Table 1 Identified protein amount of HAP fractions treated by ampholine@ PM. (a) HAP results according to ref 10

Untreated Treated by ampholine@ PM

Zone No.

HAP* LAP Total HAP* LAP TOTAL

A 14 5 19 26 59 85

B 7 5 12 33 34 67

C 1 3 4 26 50 76

Nonredundant total 17 10 27 48 100 148

HAP: High abundance protein; LAP: Low abundance protein.

3.5

179 h 0

4 h
o 55
252 61 191
1376 25 o Ueda "
RP-RP 24 h 12 LC-MS 1126 o
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Array-Based Two Dimensional Liquid Chromatography System
for Proteomic Analysis of Human Plasma

HUANG Zhi' DENG Nan ®> Yan Guo-Quan' GAO MingXia' LIANG Zhen’ ZHANG Li-Hua "?
ZHANG XiangMin" ' ZHANG YuXKui’
'( Department of Chemistry & Institutes of Biomedical Sciences Fudan University ~Shanghai 200433 China)
*( Key Laboratory of Separation Science for Analytical Chemistry Dalian Institute of Chemical Physics
Chinese Academy of Sciences Dalian 116023  China)

Abstract Human plasma proteome has the characteristics of complexity in component and large dynamic
range of protein concentrations. Herein we developed an array-based online two dimensional liquid
chromatography system combined with protein equalizer technology for the large-scale depletion of high
abundance proteins and enrichment of low abundance proteins in human plasma. The array-based online two
dimensional liquid chromatography system could separate the plasma at the intact protein level with the merits
of good reproducibility and high throughput. The total separation time was only 4 h and the fast location of high
abundance proteins was also achieved. After the high abundance protein fractions was treated by ampholine@
PM polymer microsphere the number of the identified low abundance proteins increased tenfold which
significantly decreased the loss of low abundance proteins in high abundance protein fractions. The techniques
were then applied to perform the proteomic analysis of human plasma sample. The total number of identified
proteins was 1474 and the dynamic range of protein concentration was 7. Meanwhile 252 proteins were
identified in high abundance protein fractions among which 61 proteins belong to high abundance proteins.
These results demonstrated that an array-based online two dimensional liquid chromatography system combined
with protein equalizer technology could efficiently achieve the large-scale depletion of high abundance proteins
and enrichment of low abundance proteins in human plasma with a remarkable improvement in protein
identification and a great prospect in the proteomic research of other complex samples.

Keywords Multidimensional liquid chromatography; Array-based column system; High abundance protein;

Protein equalizer technology; Human plasma
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