






www.shimadzu.com/an/

Conclusion

In-gel digests from 1D gel bands are often too
complex to identify their multiple protein
components without prior peptide separation

Increased numbers of proteins were identi�ed
from all analysed 1D PAGE bands following
‘stepped’ ZipTip® elution rather than the
‘standard’ single elution 

Peptide separation using ‘stepped’ elution is a
very simple and cost e�cient method when
compared with an HPLC run

‘Stepped’ elution not only allowed
identi�cation of high copy number proteins
but also less abundant proteins within the
sample 

© August 2013 Shimadzu Corp E & OE    Ref: MO249 Issue 2

AXIMA™, AXIMA Con�dence™ are trademarks of Kratos Analytical
Ltd., Manchester, UK

Figure 3. MALDI TOF MS
spectra following in-gel
digestion of 1D PAGE
bands with 'stepped'
ZipTip ® elutions (10-80%
acetonitrile)

It can be seen that di�erent peptides elute in di�erent
organic concentrations, with most peptides eluting
between 40-50% acetonitrile.  ‘Stepped’ ZipTip®

elution may be performed in a few minutes, a
signi�cant improvement when compared with an
HPLC separation, which would not only increase the
time of the experiment but necessitates additional
expensive equipment and chromatographic skill.

Selected peptides discovered in the various elutions
were subjected to seamless PSD.  Table 2 highlights
the proteins identi�ed following database searching of
PSD data generated from peptides detected in all six
PMF spectra originating from di�ering organic elutions.
In all cases, an increased number of proteins were
identi�ed following ‘stepped’ ZipTip® elution and PSD
analysis compared to the standard ZipTip®procedure.

Proteins identi�ed using the alternative procedure
ranged from high copy number proteins such as
desmin to much lower copy number proteins such as
a potassium channel protein demonstrating that an
in-gel digest can be more e�ectively mined using the
‘stepped’ ZipTip® method.

Di�erent proteins were identi�ed from the various
bladder samples of diabetic and control rats.  A
number of the proteins identi�ed in diabetic rats have
chaperone activity that is integral to protein folding.
This includes calreticulin and protein disul�de
isomerase.  Recent research has hypothesized that
these proteins may play a role in type 2 diabetes. 
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Sample HEK - 293 cell Whole rat bladder Whole rat bladder
 lysate 50 kDa lysate 50 kDa - C1 lysate 50 kDa - S3

Number of proteins 
identi�ed with 4 3 4
‘stepped’  Zip-Tip®

procedure

Proteins identi�ed Heat shock protein 65 Desmin Desmin (2 peptides PSD)
 (1 peptide PSD) (7 peptides PSD) Calreticulin
 Heat shock protein 70 Adenylate cylase (1 peptide PSD)
 (1 peptide PSD) associated proteinADH (1 peptide PSD)
 Albumin (2 peptides PSD) (2 peptides PSD) Disul�de isomerase
 K+ voltage gated channel Keratin (3 peptides PSD)
 (1 peptide PSD) (2 peptides PSD)  

Table 2. Proteins found in
whole rat bladder or HEK
cell lysates from 1D gel
bands with ‘stepped’
ZipTip ® elutions
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