






Targeted Native Peptide Confirmation and Absolute
Quantitation by AQUA

The targeted peptide peak from each sample was
confirmed by using both the retention time and multiple
fragment ion ratios from the co-eluting isotopically
labeled internal standard (Figure 4). Five targeted peptides
were detected in all sixteen saliva samples. The H-SRM
assay was performed in triplicate for each saliva sample.
The sixth targeted peptide (AAPDEKVLDSGFR) was
detected only in Y PS and Y SMSL saliva samples. Extracted
ion chromatograms were generated and the analyte peaks
integrated. The quantities of endogenous peptides were
calculated using the mean-peak-area ratios (n=3) of
endogenous peptide/isotopically labeled peptide pairs
multiplied by the absolute amount of internal standard 
(5 fmol/µL) and 1.25X dilution factor. Figure 5 shows an
example of how to calculate the absolute amount of peptide
AAPDEKVLDSGFR using this strategy. Although this
native peptide existed at a very low concentration level
(calculated 60 attomoles on column), the peak was clearly
detected with a signal-to-noise ratio of 20. Table 2 shows
an example of the absolute quantitation results of six
targeted peptides from the saliva sample of Y SMSL. The
analytical precision across the three replicate runs was
good. The relative standard deviation (RSD) of five peptides
was less than 12% (average 8.5%). The RSD of low level
peptide AAPDEKVLDSGFR was also within acceptable
range (25%).

The summary for all the calculated results of each
native peptide in the eight PS series samples and the eight
Y SMSL series samples are shown in Tables 3 and 4,
respectively. Abundances of peptides varied significantly
between donors and glandular sources. The peptide
AAPDEKVLDSGFR was unique to the gland secretions 
of one donor. Another peptide HEKHHSHRGYR was
consistently more abundant in sublingual/submandibular
than in parotid saliva. The clinical significance for these
abundance variations are under further investigation. 

Figure 3: Linear calibration curve for the heavy peptide HEKHHSHR*GYR 
(50 amol to 100 fmol on column), n=3

Figure 4: Confirmation of targeted native peptide peaks using both RT 
and multiple fragment ion ratios of the co-eluting heavy isotopic-labeled
peptide analogue

Figure 5: Absolute quantitation of targeted native peptide AAPDEKVLDSGFR
by using the isotopically labeled peptide as an internal standard



Ratio Ratio Ratio Mean Ratio Calculated
(Native/Labeled) (Native/Labeled) (Native/Labeled) (Native/Labeled) Native Amount* RSD

Peptide Sequence n=1 n=2 n=3 Mean fmol/µL %

Peptide 1 DSHAKRHHGY 10.866 11.591 11.308 11.255 70.3 3.25
Peptide 2 DSHAKRHHGYK 11.094 12.754 13.050 12.299 76.9 8.57
Peptide 3 DSHAKRHHGYKR 4.269 3.408 3.681 3.786 23.7 11.62
Peptide 4 HEKHHSHRGYR 0.063 0.079 0.079 0.074 0.5 12.48
Peptide 5 GRPQGPPQQGGHQQ 3.423 3.284 2.998 3.235 20.2 6.70
Peptide 6 AAPDEKVLDSGFR 0.006 0.008 0.005 0.006 0.04 25.46

* Calculated native peptide amount = mean ratio of (Native/Labeled) x 5 fmol/µL x 1.25

Table 2: Absolute quantitative results of six targeted peptides from the saliva sample of Y SMSL using the AQUA strategy

Y PS E PS EL PS KR PS DO PS KS PS LN PS S PS
Peptide Sequence fmol/µL fmol/µL fmol/µL fmol/µL fmol/µL fmol/µL fmol/µL fmol/µL

Peptide 1 DSHAKRHHGY 13.2 1.4 33.2 20.6 104.1 6.1 50.4 11.9
Peptide 2 DSHAKRHHGYK 44.9 13.1 56.3 47.4 71.5 24.5 66.7 35.7
Peptide 3 DSHAKRHHGYKR 25.9 3.0 66.7 22.8 98.5 6.9 51.2 24.6
Peptide 4 HEKHHSHRGYR 2.5 0.2 5.7 3.7 7.6 0.7 3.1 2.1
Peptide 5 GRPQGPPQQGGHQQ 62.9 36.2 124.5 48.1 30.8 37.7 48.8 46.1
Peptide 6 AAPDEKVLDSGFR 0.0006

Table 3: Quantitative summary for the parotid saliva samples of eight human donors

Y SMSL E SMSL EL SMSL KR SMSL DO SMSL KS SMSL LN SMSL S SMSL
Peptide Sequence fmol/µL fmol/µL fmol/µL fmol/µL fmol/µL fmol/µL fmol/µL fmol/µL

Peptide 1 DSHAKRHHGY 70.3 0.6 9.1 52.6 75.7 33.6 2.2 35.3
Peptide 2 DSHAKRHHGYK 73.1 3.5 42.4 59.2 112.2 58.5 10.3 59.0
Peptide 3 DSHAKRHHGYKR 23.7 0.6 17.7 4.2 58.8 38.1 2.3 41.5
Peptide 4 HEKHHSHRGYR 0.500 0.003 0.200 0.034 0.700 0.400 0.090 1.430
Peptide 5 GRPQGPPQQGGHQQ 20.2 4 74.0 183.8 34.0 353.5 16.8 85.9
Peptide 6 AAPDEKVLDSGFR 0.04

Table 4: Quantitative summary for the sublingual/submandibular saliva samples of eight human donors



Conclusions

1. A 46-transitions H-SRM assay on a new TSQ Vantage
triple quadrupole mass spectrometer was used to
successfully determine the absolute amounts of six targeted
endogenous peptides from parotid and sublingual/
submandibular gland secretions of eight human donors
using the AQUA strategy without any prior peptide
enrichment or sample clean up.

2. The H-SRM assay was highly sensitive and enabled 
to detect the native salivary peptides at less than 
10 attomole/µL level.

3. The analytical precision of the H-SRM assay was 
good. The RSDs of five peptides were less than 12%
(average 8.5%). The RSD of the low-level peptide
AAPDEKVLDSGFR was also within acceptable 
range (25%).

4. Significant abundance variations for each targeted
endogenous peptide were observed between donors and
between glandular sources. The biological meaning for
these variations is a subject of further investigation.
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