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Mass Changes Resulting from Typical Post-
Translational Modifications of Proteins and Peptides

Homoserine formed from Met by CNBr treatment -29.99281 -30.0935

Pyroglutamic acid formed from Glutamine -17.02655 -17.0306

Disulfide bond formation -2.01565 -2.0159

C-terminal amide formed from Glycine -0.98402 -0.9847

Deamidation of Asparagine or Glutamine 0.98402 -0.9847

Methylation 14.01565 14.0269

Oxidation of Methionine 15.99491 15.9994

Hydroxylation 15.99491 15.9994

Proteolysis of a single peptide bond 18.0106 18.0153

Formylation 27.99491 28.0104

Acetylation 42.01056 42.0373

Carboxylation of Aspartic Acid or Glutmatic Acid 43.98983 44.0098

Carboxyamidomethylcysteine (CAM) from Cysteine (Iodoacetamide) 57.02146 57.0520

Carboxymethylcysteine (CME) from Cysteine (Iodoacetic acid) 58.00548 58.0367

Sulfation 79.95682 80.0624

Phosphorylation 79.96633 79.9799

Pyridylethyleysteine (PE-Cys) from Cys (4-vinylpyridine) 105.05785 105.1393

Cysteinylation 119.00410 119.1442

Pentoses (Ara, Rib, Xyl) 132.04226 132.1161

Deoxyhexoses (Fuc, Rha) 146.05791 146.1430

Hexosamines (GalN, GlcN) 161.06881 161.1577

Hexoses (Fru, Gal, Glc, Man) 162.05282 162.1424

Lipoic acid (amide bond to Lysine) 188.03296 188.3147

N-acetylhexosamines (GalNAc, GlcNAc) 203.07937 203.195

Farnesylation 204.18780 204.3556

Myristoylation 210.19836 210.3598

Biotinylation (amide bond to Lysine) 226.07760 226.2994

Pyridoxal phosphate (Schiff Base formed to Lysine) 231.02966 231.1449

Palmitoylation 238.22966 238.4136

Stearoylation 266.26096 266.4674

Geranylgeranylation 272.2504 272.4741

N-acetylneuraminic acid (Sialic acid, NeuAc, NANA, SA) 291.09542 291.2579

Gluthathionylation 305.06816 305.3117

N-glycolylneuraminic acid (NeuGc) 307.08003 307.2573

5’-Adenosylation 329.05252 329.2091

4’-Phosphopantetheine 339.07797 339.3294

ADP-ribosylation (from NAD) 541.06111 541.3052

Modification Monoisotopic Average
Mass Change Mass Change

PHOS-Select™ Iron Affinity Gel
• High capacity (at least 4 micromoles of phosphopeptide per ml of resin)

• Precharged with iron (III) as a stable chelate
• Provides single-step phosphocompound purification
• Supplied as an approximate 50% suspension in 50% glycerol buffered at pH 5.0
• Supplied with technical bulletin providing detailed procedure for use
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Wash beads 3x with
50 mm acetic acid

Centrifugate

Add elution solution

Add protein digest  
to PHOS-Select resin

Supernatant contains
phosphopeptides

Protein tryptic digest  
containing phospho-peptides

Adjust pH to 3.0 - 3.5

Incubate 30 min. 
with mixing

Incubate 15 min. 
with mixing to elute

PHOS-Select  Resin Procedure

Resin Enrichment - HPLC

Resin Elution Selectivity - MALDI-MS

Figure 2. MALDI mass spectra of A) Crude β-casein 
tryptic digest (113 pmol/µL) prior to loading on the PHOS-
Select Resin and B)-E) purified phosphopeptides after elution
from the PHOS-Select Resin under various elution conditions.
Eluents were as follows: B) 0.15 M NH4OH, C) 0.4 M NH4OH,
neutralized with formic acid prior to analysis, D) 0.15 M
NH4OH, 25% ACN, and E) 5% formic acid, 25% ACN.

Figure 1. A) HPLC analysis of crude β-casein tryptic
digest (113 pmol/µL, 5 µL injection) prior to loading on
the PHOS-Select Resin. B) HPLC analysis of purified phos-
phopeptides after elution from the PHOS-Select Resin
using 500 µL of 0.15 M NH4OH, 25% ACN.

MPP - Monophosphopeptide, monoisotopic M+H+ = 2061.8212
TPP - Tetraphosphopeptide, monoisotopic M+H+ = 3122.2584

Also available:

Phosphopeptide Positive Control Set
This set contains mono-and tetra-phosphopeptide stan-
dards prepared by tryptic digestion of β-casein.

It is designed for use in phosphopeptide purification and
characterization.

PHOS-Select™

An exceptionally efficient chemistry for phosphopeptide enrichment

P 9740 PHOS-Select™ Iron Affinity Gel 1 kit

P 9615 Phosphopeptide Positive
Control Set 1 set

Product Code Name Size

Reversible phosphorylation is one of the most important and
well-studied post-translational modifications. Most commonly
occurring on threonine, serine and tyrosine residues, 
phosphorylation plays critical roles in the regulation of many
cellular processes including: cell cycle, growth, apoptosis and
differentiation. Thus, the identification and characterization of
phosphorylation sites is crucial for the understanding of 

various signaling events. Mass spectrometry (MS) of phospho-
peptides obtained from tryptic protein digests has become a
powerful tool for characterization (Stensballe, A., et al.,
2000). However, there is a general need to significantly enrich
samples for phosphopeptide content in order to compensate
for low abundance, poor ionization, and suppression effects
(Zhou, W., et al., 2000).




