Interpretation of the Product Ion Spectra
of Tryptic Peptides

The Nine-Step Strategy for interpretation

Lo Inspect ihe low-mass region for immonium jons. The first step in the
interpretation is to inspect the low-mass region of the spectrum. noting the
presence of any immonium lons and the amino acid composition that they
indicae,

2. Inspect the low-mass region for the bs-ion. In the second step of the

interpretation, the low-mass region of the spectrum is inspected to identify

the by-ion, generally recognizable by the b,-ion/a,-ion pair separated by

2% Da. By using Table 4.2, the possible two-amino acid-combinations ndi-

cated by the by-ion are noted. The m/z of the by-lon 15 then used to caiculate

the m/z of the corresponding v,_,-ion, and the high-mass region of the
product ion spectrum is inspected to wdentify this ion,

-

3. fnspect the low-mass region for the yy-ton. The third step of the interpretation
is to assign the C-terminal amino acid. The low-mass region of the spectrum is
inspected 1o identify the v, -ion at either m/z 147, for C-erminal lysine
peptides, or m/z 175, for C-terminal arginine peptides. The me/z of the y;-ion
is then used to caiculate the m/z of the b, _,-ion. and the high-mass region of
the product ien spectrum 18 inspected to wdentify that ton, if present,

4. Inspect the high-mass region to identfy the y, -ion. The fourth step of the
interpretation 15 fo attempt to assign the N-terminal amino acids from
combinations indicated by the b,-ion. The high-mass region of the spectrum
is serutinized to identify the y,_ -ion, if present, The list of possible amino
acid combinations derived from the bs-ion limits the possibie residue masses
to consider. If an jon 1s identified, the m/z of that ion is used to calculate the
residuc masses of the fiest two amino acids and to assign those peptides.

3 Extend e sv-iont series toward lower mdz. Working with the residue masses
listed in Table 4.1, begin to extend the y-1on series backwards (toward lower
a2y from the v, s-lon. As a y-lon is wentified caloulute the m/z of the
corresponding b-ion and identify that ion in the spectrum. Work towards
extending the y-fon series from the y, - fon to the ¥ -ion

& Fvend the beton series tovurd heghor mfz. 1F progress extending the y-lon
series falters, wse the residue masses disted in Tuble 401 o exiend the b-ion
sertes from the fast idenuficed B-ion. As any baoms are identilied, use the /s
of thut ion 1o caleulate the /2 of the corresponding v-1on and identify that ion
i the spectrum,

7. Calenlate the mass of the pepiide. When the interpretation of the spectrum s
complete, calculate the mass of the propoesed peptide sequence and cheek its
agreement with the measured mass.

8 Reconcile the amino acid conent wide spectrien data, Check that the amino

acid content gurces with the immaoniwm jons observed. Also coasider the

charge state of the peptide in terms of the presence of hisndine, and internul
lvsine or arginine residues.

i

O

Attempt ter fdensifi afl fons in the speetrim. Work o wentify the ‘other ions in
the spectrum based om the proposed peptide scquence and pay particular
attention to the fons from the loss of H.O, NH;. and HSOCH; ! any doubly
charged ions; and any ions due 1o internal cleavages.

From, “Protein Sequencing and Identification using
Tandem Mass Spectrometry” M. Kinter and N.W.
Sherman,Wiley-Interscience 2000
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