Selective Separation of Methionine- and
Tryptophan-Containing Peptides
Combined with Mass Spectrometry
Improves Accuracy in the Identification
of Proteins

Amos Heckendorf!, Wenkui Lan McEldoon®, Danton K. Leung-,
and Marcus J. Hom?

I'The Nest Group, Inc., Southborough, MA 01772
“BioMolecular Technologies, Inc.
Sunnyvale, CA 94085



Abstract

MALDI-TOF MS 1s a widely accepted technique for identification of
proteins and peptides in proteomic and genomic analyses. Rapid and
accurate identification of a large number of proteins, however, 1s still
a great challenge. Previously, we reported easy methodologies that
employ our novel water-insoluble Pi3"" reagents to selectively
separate and 1solate methionine-containing or tryptophan-containing
peptides from peptide mixtures. These methodologies are applicable
to protein digest mixtures, and give cleaned-up samples ready for
MALDI or other analytical procedures. When these methodologies
are combined with MALDI-TOF analysis, a significantly improved
accuracy 1n the identification of proteins can be demonstrated. In the
present study, we also examine the applicability of these
methodologies to the identification of proteins in protein mixtures
and in-gel digestion peptide mixtures.
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P1? Methionine Chemistry
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P13 Tryptophan Chemaistry
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The Methodology

Simple Tools

Reagents
« MeOH
« CH4CN
« TFA
« NH,HCO;
« HOACc
» Mercaptoethanol
* Guanidine

* [Urea




The Method for P13*-Met and P13-Trp

Five Easy Steps

Step 1: Capture Met or Trp peptides

Step 2: Wash to remove non-bound peptides

Step 3: Release bound Met or Trp peptides

Step 4: Collect released peptides and wash
beads

Step 5: Desalt and concentrate Met or Trp

peptide solution prior to analysis



Step 1: Peptide Capture

Met or Trp Peptides

Prepare the peptide sample by
adding the appropriate solutions
to the original peptide mixture.

Pretreat the Pi3 reagent with
wash solutions. Use the
centrifuge to remove each
wash.

Add the peptide sample to the
spin column containing the
prewashed Pi’ reagent.
Vortex the spin column for 4h
(Pi*-Met) or 3.5 h (Pi3-Trp) at
room temperature.




Step 2: Wash after Capture

Remove Non-Bound and Adsorbed Peptides

« Remove the uptake
solution using the
centrifuge.

» Wash the Pr'reagent
thoroughly by vortexing
with a sequence of
appropriate organic and
aqueous solutions.

* Remove each wash using
the centrifuge.




Step 3: Peptide Release

Met or Trp Peptides

* Add the releasing
solution to the Pi’
reagent in the spin tube.

» Vortex for 3 h (Pi*-Met)
or 1.5 h (P1*-Trp) at
room temperature in the
same manner as the
capture step.




Step 4: Sample Collection

Isolate Peptide Solution and Prepare for Clean-up

Spin down and collect the releasing solution.
Transfer the releasing solution to a clean sample tube.
Wash the Pi® reagent.

Collect the washes and combine with the original releasing
solution.

Dilute the combined sample by adding 2% TFA until the
final volume 1s 950 pul.

Remove the spent Pr’ reagent from the spin tube, and wash
the tube with H,O and MeOH.
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Step 5: Sample Clean-up

Desalt and Concentrate

* Add the silica to the spin tube

and equilibrate the silica with
MeOH and then 2% TFA.

» Load the diluted release
solution on the silica column.

»  Wash the column with 2%
TFA.

* Elute the sample from the
silica with 70% CH;CN/0.1%
TFA.

* Analyze the sample by mass
spectrometry or other
analytical method.
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Results

A mixture of apomyoglobin and apoferritin was subjected to standard
solution tryptic digestion, and treated with P#-Met or Pi*-Trp.

From mixtures, methionine-containing peptides were isolated using
Pi°-Met over the range of 100 pmol to 1 nmol of starting protein, and
tryptophan-containing peptides were isolated using Pi-Trp over the
range of 100 pmol to 2 nmol of starting protein.

The isolated methionine peptides andtryptophan peptides were
analyzed by MALDI.

Data-base searches demonstrated high matches by using just the
isolated methionine or tryptophan peptides.

Apomyoglobin was separated by 2-D gel from an other protein, and
the apomyoglobin was subjected to standard in-geltryptic digestion .

Methionine-containing peptide was isolated using Pf-Met from the
solution extract of the apomyoglobin in-gel digestion.
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MALDI of Apomyoglobin/Apoterritin Mixture

solution Tryptic Digest
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MALDI of Release from Pr-Met

Digest of 50-100 Pmoles of a crude muxture of Apomyoglobm [Apoferntn
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MALDI of Apomyoglobin

In-Gel Tryptic Digest
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MALDI of Release from Pr-Met

4000 | HPGDFGADAQGARTE

l

3000

1
8

WM‘MW’A J%W SN

| |
1000 1200 1600 1800 2000
s (miz)

16



Conclusions

P reagents are novel, non-water soluble reagents for
the 1solation of specific peptides, mcluding those
contamning methionine or tryptophan from complex
peptide mixtures.

The method 1s easy to use.

The method works for peptide mixtures over a wide
range of sample quantities.

The process needs only common laboratory reagents.

P2 reagents and the method represent a very useful
technique for simplifying proteomic analysis.
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