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INTRODUCTION

After completing alarge number of genome
sequences during the last decade attention is now
focused on the structure and function of proteinsin
biological systems.

For more than two decades, commercia 2D electro-
phoretic techniques have provided the highest resolving
power available. Large-scale protein profiling is gener-
ally performed by two-dimensional gel electrophoresis
(2D GE) followed by MS or LC-MS.

Nano L C run is between 50 and 75 peaks. Although
modern M S instruments can fractionate multiple
components simultaneously, still the cycletimeis
[imiting the amount of information when too many
peaks are co-eluting. Therefore, the analysis of very
complex samples requires more resolving power of the

chromatographic system. In recent years, the advantages
of two-dimensional methods based on liquid chromatog-
raphy have become evident.

RESULTS AND DISCUSSION

In this application the FAMOS micro autosampler,
the UltiMate Nano L C system and the Switchos
microcolumn switching unit are used for 2D LC analy-
sis of acomplex peptide mixture. The method is based
on fractionation of peptides on a strong cation exchange
stationary phase and separation on areversed phase
Nano LC column.

Five standard proteins, cytochrome c, acohol dehy-
drogenase, bovine serum abumin, apo-transferrin and B-
galactosidase were reduced with dithiotreitol and
carboxymethylated prior to digestion with trypsin. The
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Figure 1. Experimental set-up for 2D LC.
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digested sample contained several hundred peptides which
could not be separated in asingle chromatographic run as %8 _
shown in Figure 2 the upper chromatogram. 10 =y
In the 2D LC method the same sample was injected ' ' '
onto alx 15 mm SCX column. During sample injection gg .
areversed phase precolumn of 300 um x 1 mmisin- 10 —MM
line with the SCX column. All non-binding peptides are mAU I I I
retained on the reversed phase trapping column. Next 30 —|

the reversed phase precolumn is switched in-line with @ :W
minutes are shown for the single run and the 25 mM
fraction. In the single run several peptides co-elute,

whereas for the 25 mM fraction the signal is mainly 28 _
from the 700 m/z peptide. The increase in chromato- 10

graphic resolution is at the cost of analysistime. In this 0 1'0 2'0 3'0

example the analysistime is increased by afactor of 7, Time (min)

since the sample was fractionated in 7 steps. Depending

on the complexity of the sample more or less fractions Figure 2. Chromatograms of the digest mixture. Upper trace is
the result of a separation without SCX. The next chromatograms

can be performed. are the result of the 5, 50 and 100 mM fractions. (Not all

fractions are shown).
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Figure 3. MSscan at 38 minutes in the chromatograms of the single run and 25 mM fraction respectively.

LC PACKI NGS UltiMate and FAMOS are trademarks of LC Packings, a Dionex Company

. Printed on recycled and recyclable .
www.lcpackings.com @ ecy ecy paper.

Dionex Corporation Dionex Corporation Dionex U.S. Regional Offices LC Packings

1228 Titan Way Salt Lake City Technical Center Sunnyvale, CA  (408) 737-8522  USA(415) 552-1855 The Netherlands 3120 683 9768

P.0. Box 3603 1515 West 2200 South, Suite A Westmont, L~ (630) 789-3660  Dionex International Subsidiaries

Sunnyvale, CA Salt Lake City, UT Houston, TX (281) 847-5652  Austria (01) 616 5125 Belgium (32) 3-353 42 94 Canada (905) 844-9650 China (852) 2428 3282 Denmark (45) 36 36 90 90
94088-3603 84119-1484 Atlanta, GA (770) 432-8100  France 013930 0110 Germany 06126-991-0 /taly (06) 66 5150 52 Japan (06) 6885-1213 The Netherlands (0161) 43 43 03
(408) 737-0700 (801) 972-9292 Marlton, NJ (856) 596-06009  Swilzerland (062) 205 99 66 United Kingdom (01276) 691722

* Designed, developed, and manufactured under an NSAI registered 1S0 9001 Quality System LPN 1470 4M 06/02
© 2002 Dionex Corporation



