R )

AR 2005:49:73

ZFaFir— Ak F5 ) vk g v R 2 BOERKRESHBCET 5

RBRHRE & 3 = ) VIREM 2 v N2 BEADIEH

MLE—! - BEEF? - AFBE? - FRFR!

SUMMARY

Protein phosphorylation is one of the most significant post-translational modifications
that regulate protein functions. In most researches on protein phosphorylation, autoradiog-
raphy of *?P-labeled proteins and/or western blotting with specific antibodies has been gen-
erally employed. In this paper, we assessed the effectiveness of affinity purification of
phosphorylated proteins and phosphorylated peptides prior to mass spectrometric analysis.
We primarily confirmed that MALDI-TOF-MS is actually effective in assignment of phos-
phorylation sites on phosphoseryl/phosphothreonyl authentic peptides and tryptic peptides
derived from natural casein, whereas this technique is not efficient for phosphotyrosyl pep-
tides. We subsequently optimized the procedure of immobilized metal ion affinity chroma-
tography (IMAC) for enhancement of MALDI-TOF-MS signals in PSD of phosphorylated
peptides. We further assessed the effectiveness of affinity concentration of phosphorylated
proteins performed prior to electrophoretic separation using a commercially available kit.
The optimization of these methods allowed us to assign a novel phosphorylated site on
myelin basic protein (MBP) isolated from rat spinal cord.
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Fig. 1. Neutral loss analysis of phsphoseryl (A), phosphothreonyl (B) and

phosphotyrosyl (C) peptides by PSD mode of MALDI-TOF-MS. Neutral
loss of 98 Da was observed from phosphoseryl and phosphothreonyl

peptides.
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Fig. 2. Neutral loss analysis of tetraphosphorylated peptide T1-
2(4P).
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Fig.3. Mass spectra of tryptic digests of casein B before (A) and after (B)
phosphopeptide purification by IMAC.
Neutral loss of 98 Da was observed by gating 2061.8 Da peptide in PSD mode
of MALDI-TOF-MS (C).
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Fig. 4. Mass spectra of tryptic digests of casein « before (A) and after (B)
phosphopeptide purification by IMAC.

Neutral loss of 80 Da and 98 Da was observed by gating 1952.3 Da peptide in
PSD mode of MALDI-TOF-MS (C).
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Fig.5. SDS-PAGE of authentic phosphorylated proteins purified
using PhosphoProtein Purification Kit.

Phosphorylated proteins were detected by staining with Pro-
Q Diamond (A). Total proteins were visualized by staining
with SYPRO Ruby (B). Lane 1, mixture of casein « and ,
OVA and BSA; Lane 2, flow-through fraction of the phospho-
affinity column; Lane 3, bound and eluted fraction of the
phospho-affinity column.
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Fig. 6. SDS-PAGE of rat brain phosphorylated MBP.

Phosphorylated MBP was detected by staining with Pro-Q
Diamond (A). Total proteins were visualized by staining with
SYPRO Ruby (B). Lane 1, myelin crude extract; Lane 2,
flow-through fraction of the phospho-affinity column; Lane 3,
bound and eluted fraction of the phospho-affinity column.
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Fig. 7. MS-Fit search results of peptide mass fingerprint of phosphorylated rat

MBP.

Swiss-Prot database was searched by sending a query to the ExPASy Proteom-
ics server computer. The protein was identified as rat MBP (P62088) at a high
MOWSE Score of 3.521x10%. Two MS signals at 944.58 Da and 1571.79 Da
were assigned to phosphorylated peptides of rat brain MBP.

" MBP in Myelin Crude Extraction
\ l N L |
B MBP in Flow-trough Fraction "
100 A 1 i l. 1 I l
c MBP in Bound Fraction
50: l l 944.5Da 1571.8 Da
0 " | L '/ Al l L i
800 1000 1200 1400 1600""
Mass/Charge

Fig. 8. Mass spectra of tryptic digests of rat MPB.

MBP preparations in a myelin crude extract (A), in a flow-
through fraction (B) and in a bound/eluted fraction (C) were
subjected to in-gel tryptic digestion and MALDI-TOF-MS.
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Fig.9. Neutral loss of 1571.8 Da peptides detected in mass
spectra of tryptic digest of MBP preparation in a bound/

eluted fraction shown in Fig. 8.
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Fig. 10. A proposed procedure for proteomic analysis of
phosphorylated proteins.
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