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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 
μm C18 reversed phase 75 μm x 15 cm nanoscale LC column 
was used and estimated on-column sample loads were 0.5 μg 
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
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Figure 3.  14-3-3

 

1433B_HUMAN   MTMDKSELVQKAKLAEQAERYDDMAAAMKAVTEQGHELSNEERNLLSVAY 50 
1433Z_HUMAN   --MDKNELVQKAKLAEQAERYDDMAACMKSVTEQGAELSNEERNLLSVAY 48 
1433T_HUMAN   --MEKTELIQKAKLAEQAERYDDMATCMKAVTEQGAELSNEERNLLSVAY 48 
1433S_HUMAN   --MERASLIQKAKLAEQAERYEDMAAFMKGAVEKGEELSCEERNLLSVAY 48 
1433F_HUMAN   -MGDREQLLQRARLAEQAERYDDMASAMKAVTELNEPLSNEDRNLLSVAY 49 
1433G_HUMAN   -MVDREQLVQKARLAEQAERYDDMAAAMKNVTELNEPLSNEERNLLSVAY 49 
1433E_HUMAN   -MDDREDLVYQAKLAEQAERYDEMVESMKKVAGMDVELTVEERNLLSVAY 49

:: .*: :*:********::*.  ** ..  .  *: *:********

1433B_HUMAN   KNVVGARRSSWRVISSIEQKT--ERNEKKQQMGKEYREKIEAELQDICND   98 
1433Z_HUMAN   KNVVGARRSSWRVVSSIEQKT--EGAEKKQQMAREYREKIETELRDICND   96 
1433T_HUMAN   KNVVGGRRSAWRVISSIEQKT--DTSDKKLQLIKDYREKVESELRSICTT   96 
1433S_HUMAN   KNVVGGQRAAWRVLSSIEQKSNEEGSEEKGPEVREYREKVETELQGVCDT   98 
1433F_HUMAN   KNVVGARRSSWRVISSIEQKTMADGNEKKLEKVKAYREKIEKELETVCND   99 
1433G_HUMAN   KNVVGARRSSWRVISSIEQKTSADGNEKKIEMVRAYREKIEKELEAVCQD   99 
1433E_HUMAN   KNVIGARRASWRIISSIEQKEENKGGEDKLKMIREYRQMVETELKLICCD 99

***:*.:*::**::******   .  :.*    : **: :* **. :*  

1433B_HUMAN   VLELLDKYLIPNATQP--ESKVFYLKMKGDYFRYLSEVASGDNKQTTVSN 146 
1433Z_HUMAN   VLSLLEKFLIPNASQA--ESKVFYLKMKGDYYRYLAEVAAGDDKKGIVDQ 144 
1433T_HUMAN   VLELLDKYLIANATNP--ESKVFYLKMKGDYFRYLAEVACGDDRKQTIDN   144 
1433S_HUMAN   VLGLLDSHLIKEAGDA--ESRVFYLKMKGDYYRYLAEVATGDDKKRIIDS   146 
1433F_HUMAN   VLSLLDKFLIKNCNDFQYESKVFYLKMKGDYYRYLAEVASGEKKNSVVEA   149 
1433G_HUMAN   VLSLLDNYLIKNCSETQYESKVFYLKMKGDYYRYLAEVATGEKRATVVES   149 
1433E_HUMAN   ILDVLDKHLIPAANTG--ESKVFYYKMKGDYHRYLAEFATGNDRKEAAEN   147

:* :*:..**  .     **:*** ******.***:*.* *:.:    .

1433B_HUMAN   SQQAYQEAFEISKKEMQPTHPIRLGLALNFSVFYYEILNSPEKACSLAKT   196 
1433Z_HUMAN   SQQAYQEAFEISKKEMQPTHPIRLGLALNFSVFYYEILNSPEKACSLAKT   194 
1433T_HUMAN   SQGAYQEAFDISKKEMQPTHPIRLGLALNFSVFYYEILNNPELACTLAKT   194 
1433S_HUMAN   ARSAYQEAMDISKKEMPPTNPIRLGLALNFSVFHYEIANSPEEAISLAKT   196 
1433F_HUMAN   SEAAYKEAFEISKEQMQPTHPIRLGLALNFSVFYYEIQNAPEQACLLAKQ   199 
1433G_HUMAN   SEKAYSEAHEISKEHMQPTHPIRLGLALNYSVFYYEIQNAPEQACHLAKT   199 
1433E_HUMAN   SLVAYKAASDIAMTELPPTHPIRLGLALNFSVFYYEILNSPDRACRLAKA   197

:  **. * :*:  .: **:*********:***:*** * *: *  *** 

1433B_HUMAN   AFDEAIAELDTLNEESYKDSTLIMQLLRDNLTLWTSENQGDEG-DAGEG- 244 
1433Z_HUMAN   AFDEAIAELDTLSEESYKDSTLIMQLLRDNLTLWTSDTQGDEA-EAGEGG   243 
1433T_HUMAN   AFDEAIAELDTLNEDSYKDSTLIMQLLRDNLTLWTSDSAGEEC-DAAEGA   243 
1433S_HUMAN   TFDEAMADLHTLSEDSYKDSTLIMQLLRDNLTLWTADNAGEEGGEAPQEP   246 
1433F_HUMAN   AFDDAIAELDTLNEDSYKDSTLIMQLLRDNLTLWTSDQQDEEA---GEGN   246 
1433G_HUMAN   AFDDAIAELDTLNEDSYKDSTLIMQLLRDNLTLWTSDQQDDDG---GEGN   246 
1433E_HUMAN   AFDDAIAELDTLSEESYKDSTLIMQLLRDNLTLWTSDMQGDGEEQNKEAL   247

:**:*:*:*.**.*:********************::  .:      :

1433B_HUMAN   EN------ 246
1433Z_HUMAN   EN------ 245
1433T_HUMAN   EN------ 245
1433S_HUMAN   QS------ 248
1433F_HUMAN   --------
1433G_HUMAN   N------- 247
1433E_HUMAN   QDVEDENQ   255 

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. 

Figure 4.  14-3-3

1433Z_HUMAN:  GIVDQ SQQAYQEAFEISK 

Highest abundant peptides NK2 cells: 
 
1433B_HUMAN: QTTVSN SQQAYQEAFEISK 

Additional qualtitative and quantitative proteotypic  information NK2 cells: 
 
1433E_HUMAN: MDDREDLVYQAK 

Apparent highest abundant peptide platelet sample: 
 
1433E_HUMAN: DSTLIMQLLR 

Actual highest abundant peptide platelet sample: 
 
1433E_HUMAN: LICCD ILDVLDK  

Highest abundant peptide NK2 sample: 
 
1433E_HUMAN: LICCD ILDVLDK   
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Table 1.  NK2 14-3-3

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. 

Figure 5.  Complement C4

Figure 6.  Complement C4 � � � �
 (n=3) 

2:4 2:5

Average ����chain ratio =  1.80 ± 0.29  
Average ����chain ratio =  2.56 ± 0.16 

sample
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Figure 7.  E.coli
Fumurate dehydrogenase A B

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. 

FUMB_ECOLI VWTGGGDEETLSKGVYNTYIEDNLRYSQNAALDMYKEVNTGTNLPAQIDLYAVDGDEYKF 180
FUMA_ECOLI VWTGGGDEAALARGVYNTYIEDNLRYSQNAPLDMYKEVNTGTNLPAQIDLYAVDGDEYKF 180

******** :*::*****************.*****************************

FUMB_ECOLI LCVAKGGGSANKTYLYQETKALLTPGKLKNFLVEKMRTLGTAACPPYHIAFVIGGTSAET 240
FUMA_ECOLI LCIAKGGGSANKTYLYQETKALLTPGKLKNYLVEKMRTLGTAACPPYHIAFVIGGTSAET 240

**:***************************:*****************************

sample

FUMA FUMB 
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