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Why Would YOU Be Interested to Analyze the sPRG’2009 Sample???

Experimental/Methodology Questions Our Lab Tried to Address:
» Do we need to look at multiple peptide charge states to quantitate protein
(peptide) abundance accurately?

»Will the discovery mode of LC-MS/MS data dependent data acquisition (i.e.
“gas phase fractionation” or multiple m/z MS1 range dda) work for quantitative
analysis?

»Will AMT software packages designed for label-free quantitation work for
guantitative analysis applying SIL internal standards?

»How the length of an LC gradient does impact protein/peptide quantitation
results?

Use Your Imagination in Your Trials of the sSPRG’09 Sample!!!



Experimental Conditions

1. 30-min long gradient; single mass range dd data acquisition;
2. 30-min long gradient; three mass ranges dd data acquisition;

3. 60-min long gradient; single mass range dd data acquisition;
Data Analysis:

Database Search, Identification, Validation:
Sequest-Sorcerer, Scaffold, Protein Prophet, Peptide Prophet
(Sorcerer)

Quantitative Analysis:
1. XICalibur, QUANT Browser (Thermo Fisher)

2. Progenesis LC-MS (Nonlinear Dynamics)
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Mean Spectral Counts

Mean 30 | Mean 30 | Mean 60
Molecular | min, Single | min, Three [min, Single
Identified Proteins (5) Accession Number m/z Range |m/z ranges| m/z Range

Histidyl-tRNA synthetase,

. . P12081|SYHC_HUMAN 57 kDa 292.7 331.7 213.0
cytoplasmic - Homo sapiens

5 | e as':;gr']:'HOmO P02768| ALBU_HUMAN 69 kDa 170.3 193.3 140.0

Ribosyldihydronicotinamide
3 dehydrogenase [quinone] - P16083|NQO2 HUMAN 26 kDa 107.3 117.7 88.7
Homo sapiens

4  Ubiquitin - Homo sapiens P62988|UBIQ_HUMAN 9 kDa 61.3 70.0 45.0

5 Perox'regg’;’;’é'Homo Q06830|PRDX1_HUMAN 22 kDa 10.7 12.0 10.7



Number of Unique Peptides
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Identified Proteins (5 Accession Number
Histidyl-tRNA synthetase,
1 cytoplasmic - Homo sapiens P12081|SYHC_HUMAN 57 kDa 67.7 71.7 65.0
2 Serum albumin - Homo sapiens P02768|ALBU_HUMAN 69 kDa 66.3 65.3 57.0

Ribosyldihydronicotinamide
dehydrogenase [quinone] -
3 Homo sapiens P16083|NQO2_HUMAN 26 kDa 38.0 37.0 34.0

4 Ubiquitin - Homo sapiens P62988|UBIQ_HUMAN  9kDa 16.7 15.7 15.3

5 Peroxiredoxin-1 - Homo sapiens Q06830|PRDX1_HUMAN 22 kDa 6.7 8.0 7.0



Sequence Coverage
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Identified Proteins (5 Accession Number

Histidyl-tRNA synthetase,
cytoplasmic - Homo

1sapiens P12081|SYHC_HUMAN 57 kDa 76.0% 74.0% 73.7%
Serum albumin - Homo
2 sapiens P02768| ALBU_HUMAN 69 kDa 72.7% 73.7% 70.7%

Ribosyldihydronicotinamid

e dehydrogenase [quinone]
3-Homo sapiens P16083|NQO2_HUMAN 26 kDa 84.0% 83.0% 88.7%
4 Ubiquitin - Homo sapiens P62988|UBIQ_HUMAN 9 kDa 74.0% 74.7% 77.0%

Peroxiredoxin-1 - Homo
5 sapiens Q06830|PRDX1_HUMAN 22 kDa 40.3% 44.7% 48.3%



Quantitative Analysis: Peak Integration And Charge States
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Quantitative Analysis: Potentially Misbehaving Peptides

Peptide Protein Name Proteotypic peptide
Albul ALBU HUMAN K.DLGEENFK.A

Albu2 ALBU HUMAN K.LVNEVTEFAK.T
Albu3 ALBU HUMAN K.SLHTLFGDK.L

Albu4 ALBU HUMAN K.AEFAEVSK.L

Syhcl SYHC HUMAN K.DQGGELLSLR.Y
Syhc2 SYHC HUMAN K.GLAPEVADR.|
Syhc3 SYHC HUMAN R.AALEELVK.L

Syhc4 SYHC HUMAN R.IFSIVEQR.L

Ngo2_1 NQO2 HUMAN K.NVAVDELSR.Q
Ngo2_2 NQO2 HUMAN g R.SLASDITDEQK.K _>
Ngo2_3 NQO2 HUMAN R.EADLVIFQFPLYWFSVPAILK.G
Prdx1 PRDX1 HUMAN K.DISLSDYK.G

Prdx2 PRDX1 HUMAN K.ADEGISFR.G

Prdx3 PRDX1 HUMAN R.GLFIIDDK.G

Prdx4 PRDX1 HUMAN R.LVQAFQFTDK.H
Ubigl UBIQ_HUMAN R.TLSDYNIQK.E

Ubig2 UBIQ_HUMAN K.ESTLHLVLR.L

Ubig3 UBIQ_HUMAN K.TITLEVEPSDTIENVK.A
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DD Data Acquisition: Single m/z MS Range vs. Three m/z MS Ranges

MS: 350-1700 mmu MS: 350-1700 mmu
VS.
MS: 350-700 mmu MS: 695-1200 mmu MS: 1195-1700 mmu
Intensity: 4.91x10° Intensity: 1.03x10’

j Single m/z MS1 Range Three m/z MS1 Ranges

Relative Abundance




DD Data Acquisition: Single m/z MS Range vs. Three m/z MS Ranges




DD Data Acquisition: Single m/z MS Range vs. Three m/z MS Ranges




DD Data Acquisition: Single m/z MS Range vs. Three m/z MS Ranges.
Peak Area Ratio.

Ratio, Summed Peptide Peak Area

Accessionis Three m/z Ranges / Single m/z Range

P12081|SYHC_HUMAN 2.16
P02768|ALBU_HUMAN 2.04
P16083|NQO2_HUMAN 2.93
P62988 | UBIQ_HUMAN 3.06
Q06830 | PRDX1_HUMAN 1.98

Mean 2.43+0.52



DD Data Acquisition: Single m/z MS Range vs. Three m/z MS Ranges.
QUANT vs. Progenesis

i (+2), Single M/Z Range, Quant

i (+2), Single M/Z Range, Progenesis

i (+2), Three M/Z Ranges, Progenesis

L/H Ratio




DD Data Acquisition: Single m/z MS1 Range vs. Three m/z MS1
Ranges. QUANT vs. Progenesis.
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Length of LC Gradient
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Preliminary Observations/Conclusions

»Quantitative analysis using a single charge state provides similar results to
those acquired multiple states with lower variability.

» Data dependent data acquisition mode using multiple m/z MS1 ranges
(gas fractionation) can be used for quantitative analysis. Higher variability is
the payoff for better sensitivity.

» AMT software packages designed for label-free quantitation with
automated feature selection, alignment, and matching do work for
quantitative analysis applying SIL internal standards.

»The length of an LC gradient does not impact quantitation results for
peptides above the noise level. LOQ is setup- and analyte-dependent.
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