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Abstract The separation conditions for strong cation exchange chromatography were investi-

gated and compared using tryptic digest of protein extract from yeast. The conditions included
the loading amount of the sample the type of the salt in mobile phase the type of the acid
used to adjust the pH of the mobile phase and the proportion of organic solvent a in the
elution solution. The experimental results indicated that high separation efficien n be
obtained by using ammonium chloride solution as optimal mobile phase @ ric acid to
adjust the pH of mobile phases and 30% v/v organic solv%nt i @%}g@}aées. The results
suggested that a beneficial reference was presented for the se eparation conditions of
strong cation exchange chromatography when app‘ﬁifga\\'\f\\t\w‘iﬁ%nensional chromatography-
mass spectrometry strategy in proteomic research. /
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Table 1 Conditions for different strong cation exchange chromatographies
Detection Combination mode X X
Column . . Salt Buffer solution Organic phase Ref.
mode of 2-dimension
20 cm x2.1 mm 5 pm UV 214 nm off-line KC1 PBS acetonitrile 25% 7
polysulfoethyl A 30 nm
4 cm x100 pm 5 pm MS on-line NH,AC 0.02% HFBA acetonitrile 5% 8
Partisphere SCX
20 cm x 3.0 mm uv off-line KC1 KH, PO, acetonitrile  30% 9

1 mL Resource S
200 mm x4.6 mm 5 pm UV 280 nm off-line HCOONH, HCOOH acetonitrile 25% 10
polysulfoethyl A 30 nm

150 mm x4.6 mm 5 pm UV 214 nm off-line NH,Cl1 NH,H, PO, acetonitrile.  40% 11
Hypersil SCX 30 nm
150 mm x1.0 mm 5 pm MS on-line NH,AC 0.1% TFA acetonitrile 2% 12

Zarbax 30 nm

PBS phosphate buffer containing NaCl KCl Na,HPO, KH,PO, HFBA heptafluorobutyric acid ) TFA trifluoroacetic acid.

teomix SCX-NP5) 150 mm x4.6 mm 5 pm

1 Sepax Technologies Inc. 10
1.1 mm x4.0 mm Sepax Technologies Inc.
P230 250 pL Hamilton
Milli-Q Millipore
20 mL 9.5 mol/L
GL-88B 1% DTT 100 mL 1 g DTT
DNA 400 wL 1 mL 20 pL
TFA 99% 1.2
I Sigma 300 mg
trypsin DTT 1 mL
Promega TAA Ac- 15 min
ros Is ls
30 s 8

Pro- DNA 30 min
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10 C 40 000 r/min 1h

1.5 mL Eppendorf DTT 0.1 mol/L

10 mmol/L 37 C 4 h
IAA DTT
5:1 TIAA 1 h
DTT
9.5 mol/L 50 mmol/L
NH,HCO, 1
mol/L 100: 1
37 C 16 h
-80 C
1.3
A 5 mmol/L

B 5

mmol/L
pH 2.7

A 5

mmol/L KH,PO, pH2.7 +30% v/v ACN

B 5 mmol/L KH,PO, pH2.7 +1 mol/L KCl

+30% v/v ACN pH
5 mmol/L KH,PO, pH
30% v/v
1 mol/L 0.5 mol/L
30% v/v
pH
5 mmol/L KH,PO, 30% " v/v
pH
2.7
pH

10% 20% 30% 40%

5 g/L

0~60 min 0~20%B 60 ~70 min 20% B ~

100% B 70 ~80 min 100% B 80 ~85 min 100%
B ~100% A 85 ~100 min 100% A

0~60 min 0~40% B

60 ~70 min 40% B ~100% B 70 ~80 min 100%

B 80 ~85 min 100% B ~100% A 85 ~ 100 min

100% A 0.7 mL/min 214 nm
2.1
1
100 pg
1200 pg X g Y mV
Y=1.6889X " =0.9914
1200 pg
1200 pg
400 wg
2.2
61
2a 33
2b
16 13 2c

2d
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Fig. 1 Chromatograms of the tryptic digest of protein
extract from the yeast by strong cation ex-
change chromatography with different loading
amounts

Chromatographic conditions flow rate 0.7 mL/min detec-

tion wavelength 214 nm mobile phase A 5 mmol/L KH, PO,
pH 2.7 +30% v/v ACN mobile phase B 5 mmol/L
KH,PO, pH 2.7 +1 mol/L KCl +30% v/v ACN. Elution
gradient 0 -60 min 0 -20% B 60 -70 min 20% B - 100% B
70 —80 min 100% B 80 -85 min 100% B - 100% A 85 - 100
min 100% A.
# The peaks used for linear correlation research.

Mobile phases a. A 5 mmol/L KH,PO, pH2.7 +30% v/
v ACN B 5 mmol/L KH,PO, pH2.7 +1 mol/L NH,Cl +
30% v/v ACN. b. A 5 mmol/L KH,PO, pH2.7 +30% v/
v. ACN B 5 mmol/L KH,PO, pH2.7 +1 mol/L KCI +30%

v/v ACN. Elution gradient 0 - 60 min 0 -20% B 60 - 70
min 20% B -100% B 70 -80 min 100% B 80 -85 min 100%
B-100% A. ¢. A 5 mmol/L KH,PO, pH 2.7 +30% v/v
ACN B 5 mmol/L KH,PO, pH2.7 +1 mol/L NH,AC +30%

v/v ACN. d. A 5 mmol/L KH,PO, pH 2.7 +30% v/v
ACN B 5 mmol/L KH,PO, pH 2.7 +1 mol/L HCOONH, +

30% v/v ACN. Elution gradient 0 -60 min 0 -40% B 60 -
70 min 40% B - 100% B 70 - 80 min 100% B 80 -85 min
100% B -100% A 85 - 100 min 100% A.
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210 nm
214 nm
B
pH
2.4
13
214 nm
Gygi
367
5% v/v
2.3 pH
1 mol/L
pH
30% “wv/v 2a
pH 30% 30%
10% 20% 40%
12 19 16
A
pH
pH
30% v/v 1 -mol/L
pH
61 2a 30%
55 pH
35 pH
22 30%
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