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INTRODUCTION

A major challenge in proteomic studies is the .
'O 0,

- - - -y = - =g - = A - 10 kDa 50% 200 -
elimination of false positive identifications. One 8 / & % 50 KDa .
method for minimizing false positives is ¥ 290 KDa 40% —+— Real Experiment 3 150 .

O

searching a database containing reversed

sequences!; however, this method appears to B 0% 100
underestimate false positives’. The number of N 20% o
false positives in lists of identified proteins can -

10%

alternatively be estimated by comparing the
molecular weight (MW) distribution of identified
proteins to the distribution from the protein
database. The average MW of proteins in the
human database is 52 kDa (median 40 kDa) and
the distribution is very similar across species
(Figure 1). Although Ilarge MW proteins
generate more peptides, the identification of a
protein and the number of peptides matched to
it depend on both the MW and the concentration
of that protein in a complex mixture (Figure 2).
In this study, a real proteomic experiment is
compared to a worst case scenario where
peptides are randomly chosen from a database
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Figure 2. Number of identified peptides to a protein is proportional
to the MW and concentration of the protein.

METHODS

Real Proteomic Experiment

Proteins from rat brain lysate separated by 1D-PAGE
Four gel lanes cut into four fractions each
In-gel tryptic digestions performed
Waters Identity® High Definition Proteomics system used
to acquire and process data
Proteins had to be identified in at least 2 replicate injections
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Figure 4. Replication rate in four experiments.

180000

160000

140000

120000

—#— Real Experiment (average)
100000 —l- Random Experiment (average)

<— Real Experiment (median)

350

300

250

10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160

Protein MW in kDa

Figure 7. Proteins identified from 1D-PAGE mimic the MW
distribution in the gel.

CONCLUSION

e MW distribution of correctly identified

proteins mimic that of the proteome

¢ Random identifications shift the median MW
towards higher MW

e In good proteomic data, the majority of
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Figure 5. Regardless of replication rate, the average or median MW of
identified proteins mimics that of the proteome. With randomly identified
proteins, the average MW increases as a function of replication.
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Figure 1. Similar distribution of protein MW for different species.
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Figure 3. Distribution of protein MW for entire rat proteome,
identified proteins from the gel, and randomly identified proteins.
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Figure 6. Plot illustrates the MW and measured molar amounts of
proteins in rat brains. The majority of proteins are low in MW. Very
few abundant high MW proteins are present.
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