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Application of online two-dimensional separation system using
monolithic columns for proteome analysis of human cartilage
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Abstract In Shotgun proteome analysis where nano-flow is adopted to increase the sensitivity
as well as extremely complicated samples such as proteolytic digest are inevitably confronted
monolithic capillary columns are widely used to improve the liquid chromatography separation
performance. It is known that cartilage contains extensive ‘amounts of extracellular matrix

ECM in which collagens and aggrecans being the most abundant macromolecules. It is obvi-
ous that the high content of ECM components causes a /challenge in the comprehensive pro-
teome analysis of cartilage. In this study a7 cm x 150 pm i. d. phosphate strong cation ex-
change SCX monolithic capillary column was coupled with an 85 cm x 75 pm i. d. C12 re-
versed-phase monolithic capillary column for online two-dimensional separation of 20 ng tryptic
digest of proteins extracted from human cartilage. After 14 salt steps fractionation and follow-
ing gradient separation coupled with tandem mass spectrometry detection finally 7 434 unique
peptides corresponding to 1 901 distinct proteins were positively identified. Then the identi-
fied proteins were analyzed by Gene Ontology GO and it was found that most of the identi-
fied proteins were come from articular chondrocytes with low abundance which is important
for the researches of articular diseases.
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Fig. 2 Base peak chromatograms of a 14-cycle online two-dimensional analysis of 20 pg cartilage proteins tryptic digest

Conditions The three buffer solutions used for the chromatography were 0. 1% formic acid aqueous solution buffer A 0.1% for-

mic acid acetonitrile solution buffer B and 1 mol/L ammonium acetate at pH 3 buffer C . Cycle 1 consisted of a 2-min gradient
from 0 to 8% buffer B a 90-min gradient from 8% to 30% buffer B and after a 2-min gradient from 30% to O buffer B the system was
equilibrated with 100% buffer A for 25 min. Each of the next 12 cycles was 250 min with the following procedures 5 min of X% buffer
C in the mixture of buffer A and buffer C 10 min of 100% buffer A then the separation gradient was set from 0 to 8% buffer B for
5 min from 8% to 30% buffer B for 205 min and after a 5-min gradient from 30% to O buffer B the system was equilibrated with 100%
10% cycle4 15% cycle5 20% cycle6

buffer A for 20 min. The 5-min buffer C in cycle 2 — 13 was as follows cycle2 5% cycle3
cycle 13 80%. Cycle 14 consisted of a

25% cycle7 30% cycle8 35% cycle9 40% cycle 10 45% cycle 11 50% cycle 12 60%
10-min 100% buffer C wash followed by a 10-min 100% buffer A wash and the separation gradient was set from 0 to 8% buffer B for
5 min from 8% to 30% buffer B for 205 min from 30% to 80% buffer B for 10 min and after the a 10-min holding at 80% buffer B

the system was equilibrated with 100% buffer A for 25 min.



144- 28
Protein Index v3. 17 60 236 SCX RP
57.0215 Da 1000
a V1l 7
15.994 9 Da 80T 7] 7
2 2 600 |- 87 wR7ZR%
2 Da z _
1 Da X g or /
corr o ’
1.9 2.2 200 | ’
375 AC, 0.3 FPR 1% ; ﬁ g ¢
Qln 4
2 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Salt step
2.1 300
2 SCX v Y
F V]
14 =
—q’é 200j V4 V]
: )
I mol/L s ? 7 ’
2 14 & 100j a a a
SCX i ? ? ?
Nizl7Z 2 s
SEQUEST 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Salt step
7 434 1901
3 14
a b
Fig. 3 Distribution of the newly identified a unique
peptides and b distinct proteins by the 14
salt steps in online two-dimensional separation
1112 58.5%
SCX
RP
5-10
7 cm SCX
7 487 2014 o 14
1129
56. 1% 85 cm C12
5229 1458
70.3% 76. 7% 1901
3 14 2.2
14
1 mol/L
14
2

1901



145-

Gene Ontology GO

30
16 9

938
68

22 -24

1
Table 1 Categorization of the identified cartilage
proteins based on cellular component

Cellular component a b
Cell 9 938
Extracellular matrix 16 68
Extracellular region 17 130
Organelle 4 663
Protein complex 4 271

a. GO categorization of the 30 most abundant proteins
based on cellular components. b. GO categorization of all the
identified proteins based on cellular components.
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