


















FIG. 7. Validation of MASCOT-assigned identities by UIS. A–C show examples where a MASCOT identity was assigned and then used to
retrieve the corresponding UIS for that peptide. On the right is the list of proteins that MASCOT identified that were validated by UIS.

Unique Ion Signature Mass Spectrometry

2060 Molecular & Cellular Proteomics 8.9

 by guest on Septem
ber 21, 2019

http://w
w

w
.m

cponline.org/
D

ow
nloaded from

 

http://www.mcponline.org/


each peptide in the proteome is a key variable that penalizes
some ion combinations from obtaining UIS status. Clearly
this does not truly represent the in vivo situation; yet without
an accurate method to account for abundance levels and
expression patterns relevant to the sample, this variable
cannot be reduced. We have previously considered the
effect of using LC retention time to overcome SRM assay
redundancy (21). Additionally here we conducted an “order-
of-magnitude” analysis to compare the power of (i) LC
retention time or (ii) use of an additional SRM Q3 product ion
to eliminate assay redundancy (supplemental analysis).
Several assumptions were made regarding peptide distri-
bution in the LC time and m/z domain; each of these as-
sumptions was made to favor LC retention time, i.e. the use
of a uniform peptide distribution. This analysis indicates that
use of LC retention time is 30 times less likely to eliminate
redundancy than the use of an additional Q3 product ion.
That is, a UIS�2 plus retention time is an order of magnitude
less effective than using a UIS�3 without retention time. If
one desired to include peptide retention time to reduce
redundancy this does provide benefit but may be difficult to
accurately predict. Nonetheless as LC separation is an in-
tegral component in proteomic analysis a rapid path to UIS
implementation might involve the use of LC retention time
coupled with appropriate MS/MS reference libraries and
possibly isotopic peptide reference peptides for optimum
robustness.

There are three primary components to MS-based peptide
identification, namely 1) signal, 2) noise, and 3) information
content. The main thrust of the current work addresses infor-
mation content. Further development of MS-based peptide
identification would benefit from decoupling signal from noise
for which many possible solutions could be adapted from the
field of signal analysis (29, 30). Optimized methods to deal
with noise will provide added confidence in UIS identification
and are an important future direction that will likely need
instrument-specific solutions.
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