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Methods

Overview Results Conclusions

Estimation of False Discovery Rates for Peptide
and Protein Identifications using Composite
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striatum, and 28 in the central part of the section collocating —o—unshifted target DB —8—11 Da shifted decoy DB

with white matter structures like corpus callosum, fornix and
anterior commissure. In addition, 150 patterns were
classified as uniform, i.e. without any significant bias in
abundance across the slice. Of those protein distributions
68%, 82%, 100%, and 52%, correspondingly, agreed with
mRNA distributions from GENSAT and Allen Brain Atlas
project providing an evidence for validity of methodology.

Introduction

The immense molecular complexity of the mammalian brain
is a significant challenge in applying high-throughput
technologies in a discovery-driven fashion. Besides that, an
additional challenge is dictated by the importance of taking
into account the brain’s complicated anatomy and 3D
structure for understanding of its functioning. A few currently
ongoing efforts (e.g., Allen Brain Atlas Project and
GENSAT) independently aim at comprehensive spatial gene
expression characterization of mouse brain using in situ
hybridization technology.

Despite high automation comprehensive discovery-based
analyses of multiple types of brains that represent different
disease models and their progression states is a very
challenging task.

To contribute to 3D-proteome mapping method
development we designed an approach that utilizes tissue
voxelation and high-throughput quantitative proteomics and
tested it on a mouse brain coronal section.
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abundance data are on the left side. On the right side are the
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(a) Examples of proteins with complex or indeterminate
abundance patterns. (b) Histone proteins classified as with
predominant abundance in the center have no correlation with
mRNA abundance data. (c) Selected examples of protein
abundance patterns of genes with previously uncharacterized

expression patterns in the mouse brain.

Basic Principles and Statistics of Peptide Identification in the
Brain Voxel Samples Using AMT tag Approach
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Assuming equal a priori probability = of
all peptide matches, the probability of
the peptide match at distance D; to be
true P(+|D;) (SLiC score) according to
the Bayes law is:
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Mass error distribution histograms of feature - peptide matching to the
merged target/decoy AMT tag database, before (a) and after (b) applying
step 1 filtering* except mass error tolerance cutoff. (a) The density of
mass error distribution of matches to the normal unshifted database is a
combination of unimodal normal-like distribution of true matches and
uniform distribution of random false matches. The uniform component of
the distribution representing random matches is well approximated by the
distribution of matches to the 11 Da shifted database. (b) The FDR rate
after step 1 filtering* can be estimated as a ratio of area beneath the
magenta curve representing matches to the shifted database to the area
beneath the blue curve representing matches to the normal database
within respective mass error tolerances: +2.3 ppm for paired features and
+2.0 ppm for unpaired features.

paired unpaired  overall
stepl peptldes 2.7 8.6 45
step2 , peptides 1.9 6.4 32
step2, proteins 2.6

* Step1 data filtering criteria is based on mass and elution time
differences between observed features and matched peptide from
reference database. We retained only those matches that had D < 1.645
for paired features and D < 1.44 for unpaired features, thereby retaining
90% and 85%, respectively, of true matches (assuming normality of
mass and NET measurement error distributions). Probabilistic distances
D = 1.645 and D=1.44 define ellipses with a and b parameters
corresponding to tolerances of 2.3 ppm mass, +1.2 % NET, and +2.0
ppm mass, +1.1 % NET, respectively. Further, we used only those
peptide matches that had a SLiC (spatially localized confidence score)
score >0.3 for paired features and only the top matches, i.e., peptides
with the highest SLiC score matching the same feature, for unpaired
features.

**A Step2 filtering criterion is based on number of peptide hits per
protein. Peptides from proteins having only one hit were discarded.

Proteomic analyses were performed in the Environmental Molecular
Sciences Laboratory, a U.S. Department of Energy (DOE) national
scientific user facility located at the Pacific Northwest National
Laboratory (PNNL) in Richland, Washington. PNNL is a
multiprogram national laboratory operated by Battelle for the DOE
under Contract No. DE-AC05-76RLO 1830.

The authors also would like to thank The Allen Institute for Brain
Science for permission to present their data.
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