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METHODS
Sample preparation

The investigated samples included human blood platelets,

a human NK2 cell line, undepleted human plasma and
Escherichia coli grown on various carbon sources. In all
instances, the samples were denatured in the presence of
0.1% RapiGest at 80°C for 30 min. Next, the samples were
centrifuged, the supernatants collected and the protein
concentration estimated by the Bradford method. Total protein
extracts were subsequently reduced (10 mM DTT), alkylated
(10 mM IAA) and enzymatically digested by two subsequent
additions [1:100 (w/w) enzyme:protein ratio for 16 hours at
37°C, then 1:50 for 4 hours at 37°C] of TPCK-treated trypsin.

LC-MS conditions

A single dimension LC-MS approach has been used for the
separation and analysis of the samples. The combined
qualitative and quantitative experiments were conducted using
a 90 min gradient from 5 to 40% acetonitrile (0.1% formic
acid) at 250 nL/min using a nanoACQUITY system. A BEH 1.7
pm C18 reversed phase 75 pm x 15 cm nanoscale LC column
was used and estimated on-column sample loads were 0.5 ug
protein digest for all studies. The data independent, alternate
scanning LC-MSE experiments were performed with a Synapt
MS mass spectrometer.

In silico processing

Databases searches were conducted with dedicated search
algorithms against in-silico processed — Figure 1 — protein
databases that were appended with all known annotated
chains, the resolved signal, transit and propep features or only
fully matured forms of the proteins. Additionally, initiating
methionines were removed from all non-truncated proteins.
Sequence unique information, often the C and N termini, can
then be utilized for qualitative and quantitative purposes.

Figure 1.  in-silico processing (maturation & N K70t Y0%)
A-TAUFADI—HF—AV8—T1—2A
(http://www.ebi.ac.uk/pride/dod)

.....
EEER
 —
p—
pm—
[ J —]
» —
r —
7 —
=
—
RN E

....
P1iel

._.
LLEL

¥ —
» E—
* —
* —
7 —

" —

¥ —
-

7 —

i

Figure 2.  HREOUHEFETBAVIWHORTF FOAFVBEDES
B HEES
RUORE FEDY a (HFREESI
LR E REDY b ICHFRMGES)

RESULTS
Quantification principle

The quantitative aspect of the method utilizes the average
intensities of unique peptides to apportion the total ion
intensity to each parent protein homologue. The segmentation
of unique and no unique peptides to each protein is shown in
Figure 2.

The principle is demonstrated for the 14-3-3 protein family of
which the amino acid sequence is highly conserved — see
Figure 3. Highlighted are sequence unique, proteotypic
peptides identified to two human samples that can be utilized
to parse the intensity for subsequent quantification. The
corresponding fragment ion spectra are shown in Figure 4.

Table 1 shows the estimate concentration, illustrating the
accuracy of the method and the determined stoichiometry for
the proteins of interest. The average stoichiometry values are
similar for both samples, suggesting equimolar flux.
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Highest abundant peptides NK2 cells

1433B_HUMAN: QTTVSN SQQAYQEAFEISK

1433Z_HUMAN: GIVDQ SQQAYQEAFETSK

Additional qualtitative and quantitative proteotypic information NK2 cells:

1433E_HUMAN: MDDREDLVYORK

Apparent highest abundant peptide platelet sample:

1433E_HUMAN: DSTLIMQLLR

Actual highest abundant peptide platelet sample

14332_HOMAN.

DVLDK

Highest abundant peptide NK2 sample:

1433E_HUMAN: LICCD ILDVLDK

Figure 4. 14-3-33V)\0HEI73U- DAV I ERHENRTF FELU
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fmol oncolumn RSD (%) stoichiometry ratio
K2 cells
1433E_HUMAN 90 129 109
335 HUMAN
14337 HUMAN 128 o Ls
18337 HUMAN 2 143 25
14338 HUMAN 207 81 24
1433F_HUMAN 53 37 06
14336 HUMAN 85 i63 10
average 104 s
Platetets
14336 HUMAN 136 s8 20
14335 HUMAN
14337 _HUMAN 57 85 0o
14332 HUMAN 651 139 104
14338 HUMAN 13 58 06
1833 HUMAN 72 0z 11
1433G_HUMAN 67 70 To
average 75
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Chain annotation and quantitative analysis

Protein chains can only be quantified if chain specific informa-
tion is populated in the protein sequence database. An exam-
ple of a well annotated database entry is shown in Figure 5.

This information can be utlized by both the search and the
quantification algorithm to estimate the concentration of the
various circulating chains, unlike presenting a group value for
the complete group of proteins — see Figure 6.
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Microbial systems

Despite the fact that microbial systems have near complete
genomes, certain microbial proteins exhibit sequence similarity
due to preservation. Fumurate dehydrogenases are notorious
examples where approximately 90% of the sequence is
preserved — top pane Figure 7.

The most abundant peptide GVYNTYIEDNLR is sequence
common — middle pane Figure 7 — and intensity parsing is
therefore required to provide more accurate relative and
absolute quantification measurement and stoichiometry figures
and trends for E. coli grown on various carbon sources —
bottom pane. The latter allows the determination of the
regulation of the B form.
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CONCLUSION
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