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Overview

* De novo sequencing consisted of N-terminal derivatization and informative MALDI-MS/MS bolstered by high resolution

MS/MS and HE-CID is reported.

« Differentiations of lle/Leu are performed with HE-CID successfully.

* A precise assignment of GIn/Lys is conducted.

» Switching PSD to HE-CID rapidly is valuable to realize weak d-ions.

Introduction

Fixing strong charge at N-terminus of peptide has been
reported to be effective derivatization for de novo

sequencing. While giving high proton affinity at N-terminus

of peptide facilitates the generation of a- and b-ions, it is
impossible to differentiate isobaric lle/Leu residues. Side
chain fragmentation generated by high energy CID on

MALDI-TOF/TOF has a potential to overcome this issue. On

Methods

the other hand, a precise assignment of GIn/Lys by the
previous MALDI-TOF/TOF is quite difficult due to
insufficient MS/MS resolution and accuracy. We will report
discrimination of lle/Leu and a capability of the assignment
of Gln/Lys. We will apply newly developed MALDI-TOF/TOF,
which has high resolution in MS/MS and a high energy CID
at 20keV, to analysis N-terminal derivatized peptides.

Chemistry of N-terminal derivatization 34

Gmb; 4-Guanidinomethylbenzoic acid
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Gmb was synthesized as previously reported. Gmb (1
mmol) dissolved in DMSO at a concentration of 2.5 mM
was mixed with peptides (100 nmol, 2.5 mM) and
DMT-MM (1 mmol, 2.5 mM). The resultant mixture was
stirred at room temperature overnight. The derivatized
peptides were purified by RP-HPLC.

TMPP-Ac; N-Succinimidyloxycarbonylmethyl)tris(2,4,6-
trimethoxyphenyl)phosphonium bromide
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TMPP-Ac-NHS was synthesized as previously reported.
TMPP-Ac-NHS (1 mmol) dissolved in 0.5 M phosphate
buffer (pH8.5) at a concentration of 2.5 mM was mixed
with peptides (100 nmol, 0.25 mM). The resultant mixture
was stirred at room temperature overnight. The derivatized
peptides were purified by RP-HPLC.
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MALDI-tandem TOFMS

Instrument : MALDI-7090 (Shimadzu/Kratos)

Measurement . PSD and high-energy CID-MS/MS in positive ion mode.
Collision gas . helium

Collision energy . 20 keV (laboratory frame of reference).

Principle of Axial Spatial Distribution Focusing (ASDF)

MS/MS resolution is improved with correcting the spatial distribution of ions in ASDF cell. This is achieved by applying a
pulsed electrostatic field at the point, at which the precursor and fragments are velocity focussed but are spatially resolved.
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Results
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Fig.3 CID-MSMS of TMPP-Ac derivatized peptide
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Fig.5 List of fragment ions of
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Fig.6 Assignment of TMPP-Ac derivatized peptide by SIMSE in Mass++ °
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Fig.9 List of fragment ions of
Gmb derivatized peptide

Fig.10 Assignment of Gmb derivatized peptide by SIMSE in Mass++ >
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Fig.11 Side chain cleavage of lle/Leu, and exact mass of amino acid residues.

Conclusions

e lle and Leu in N-terminal derivatized peptides is differentiated successfully by high energy CID-MS/MS, where specific
side chain fragmentations of both residues were observed.

e Particular MS/MS accuracy achieved by ASDF enable to apply a precise assignment of GIn/Lys, the mass difference
between which is only 0.036 Th.

» High MS/MS accuracy facilitates an interpretation of the data by a dialogical de novo software, for instance Mass++.

e Comparing PSD and CID could be useful to recognize fragment ions generated by high energy CID, even if intensities of
them will be weak.
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