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Introduction

Users would often like to search for a wider range of variable amino acid modifications than is
usually practical in a typical database search program. One way to achieve this is to allow
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New Variable Modification Options
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Fig. 1 New Batch-Tag and MS-Tag Search Menu Items

Mouse livers were homogenized, then a two-step differential solubilization and centrifugation
protocol was followed to prepare a crude nuclear extract that was also enriched in ER, golgi
and membrane vesicles. Proteins were digested using trypsin, then glycopeptides were
enriched using three rounds of lectin weak affinity chromatography using POROS-WGA.
The glycopeptide-enriched tail of the chromatography was further fractionated by high pH
reverse phase chromatography, then each fraction was analyzed using an LTQ-Orbitrap
Velos, where sequential HCD (measured in the Orbitrap) and ETD (measured in the ion trap)
were acquired on each precursor.

The 28275 MSMS spectra were searched using the parameters in Table 1 opposite. Four
different filter variants were compared for the glycosylation modifications. The combination
‘common’ with no motif represents the search format of most search engines. By adding a
rare filter in combination with a motif the search time was reduced by a factor of 6 whilst
Increasing the number of detected proteins by 6% and the number of unique glycopeptides
by 23% (Table 2). An example of the reduction in match ambiguity is shown in Fig. 2. The
glycopeptides were counted by exporting the results to MS-Viewer and using some recently
added sorting and filtering options (Fig. 3).

To investigate the effect of the motif on a mass modification search the proteins identified in
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Increasing Hits Whilst Reducing Search Times

Fig. 2 Filtering Removes Ambiguity

(A) A search with standard parameters reports three potential modification
combinations, with ambiguity in terms of modifications. (B) By specifying the
glycosylation modifications as rare, and requiring the N-glycosylation to
occur in the consensus motif, all ambiguity is removed.

Database=SwissProt.2015.4.29.random.concat , taxonomy = MUS MUSCULUS (16718 entries), max missed cleavages=2

Tolerance precursor=15ppm, fragment=0.6 Da

Max variable mods=2

Acetyl (Protein N-term),Acetyl+Oxidation (Protein N-term M),GIn->pyro-Glu (N-term Q),Met-loss (Protein N-term M),

Met-loss+Acetyl (Protein N-term M),Oxidation (M)

N-linked Glycosylations (N):

HexNAc,HexNAc2,HexNAc2Fuc,HexNAc2Hex,HexNAc2Hex10,HexNAc2Hex2,HexNAc2Hex2Fuc,HexNAc2Hex3,

HexNAc2Hex3Fuc,HexNAc2Hex4,HexNAc2Hex4Fuc,HexNAc2Hex5,HexNAc2Hex5Fuc,HexNAc2Hex6,HexNAc2Hex7,

HexNAc2Hex8,HexNAc2Hex9,HexNAc2HexFuc,HexNAc3Hex3,HexNAc3Hex3Fuc,HexNAc3Hex4,HexNAc3Hex5,

HexNAc3Hex6,HexNAc4dHex3,HexNAc4dHex3Fuc,HexNAc4dHex4,HexNAc4dHex5,HexNAc4Hex5FUcSAOX,

HexNAc4Hex5FucSAOx2,HexNAc4Hex5SA0OX,HexNAc4Hex5SA0x2,HexNAc4Hex5SA0X3,

HexNAc4Hex5SAOXSAOXAc,HexNAc5Hex3,HexNAcSHex3Fuc,HexNAc5Hex4,HexNAc5Hex4Fuc,HexNAcFuc

O-linked Glycosylations (ST):

HexNAc,HexNAc2,HexNAcHexSA,HexNAcHexSA2,HexNAcHexSAAc,HexNAcHexSAAc2,HexNAcHexSAACSAOXAC, Equals

HexNAcHexSAOx,HexNAcHexSAOx2,HexNAcHexSAOxAc2,HexNAcHexSAOxXSAOXxAc,HexNAcHexSASAAc, . . NotEqual To _

HexNACHexSASAOX,HexNACHexSASAOXAC Report Fi Iteri ng Greatier Than Alphabetic
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able 1: Database Search Parameters (28275 Spectra)

New MS-Viewer Filtering Options
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the rare motif search were searched looking for mass modifications between -100 and 3500 Suffix
Da on N instead of the glycosylation modifications. The use of a motif was again found to
reduce the search time and increase the number of hits at a given FDR (Table 3).
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