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Shotgun Proteomics Experiments are Stochastic

= |nstrumentation inherently undersamples population
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Data Shapes
1. Long and skinny




It’s hard to be hole-y
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Solution: Targeted Proteomics

= Limit proteomic assay to finite number of meaningful analytes
e Multiplex ~ 100-200

" |ntroduce internal standards for guaranteed observation of
analytes

" |nternal standards = better quantification

= When hole-yness is not an option
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Targeted Proteomics Implementation

MRM-MS
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= Just need to know m/z, r.t., and fragment m/zs

= Generally cheaper and faster than shotgun proteomics
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Target Proteomics Quantification
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Targeted Proteomics and LINCS
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= Desirable to have “complete” data in every assay




Targeted Phosphoproteomics Application: P100

Phospho-signaling

Gene Expression

= @ may be large
= Phosphosignaling is inaccessible through expression profiling
= Phosphosignaling can occur on different time scales than gene expression
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Reduced Representation Signaling Set: P100

= We are building a phosphosignaling analog of the L1000 assay —
the P100

= Phosphosignaling is likely coordinated
e Kinase-substrate relationships tend to be 1-to-many
e A priori expectation of coordinate regulation of sites

= Don’t need to monitor every phosphosite in the assay
e Amenable to L1000-like reductionist approaches
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Generation of source data from LINCS Lines and Compounds

Compound
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scriptaid
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MS-275
H-7
geldanamycin
valproic acid

Jinal Patel, Xiaodong Lu
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Phosphosites

Cell Lines/Conditions

Chosen based on:

Modulates kinase/phosphatase expression
Concentration from CMAP

Have matching gene expression data
Several same class examples

PosCon = staurosporine




Learn a practical reduced probe set from the data

A. Cell Lines/Conditions B. Example Coherent Cluster C. Select
Representative
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= Natural synergy between L1000 and P100 projects

= Exploit existing robust methods
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P100 Source Dataset

Jinal Patel, Xiaodong Lu
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Signals group related compounds and replicates
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>1000 to 55 with 2x probe redundancy
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P100 Progress...

= Reduced Representation Targeted Phosphoproteomics Assay

" Large data set collected
e Available at LINCS website

= |nternal standards in hand

* Final assay configuration in progress
e Expected to be deployable in multiple laboratories
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Example: A targeted chromatin modification assay

= Targeted high resolution assay against chromatin modification
states

e Over 60 possible combinations of histone marks are monitored

= We can query chromatin signatures from the MRM assay and
infer function
e Compare laboratory perturbations
e Compare differing genotypes
e Compare compound treatments
e Compare across these experiment types

= The “CMap“ of chromatin-space
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Molecular Chromatin Signatures of knockdowns
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= Steady-state chromatin profiles of cell line in the Cancer Cell Line Encyclopedia

Jordan Taylor, CCLE team
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Queries across data types in chromatin space
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= (Can co-cluster perturbation signature and mutation signature

= EZH2 mutation in SKM1 behaves like loss of function
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Conclusions and Thoughts

" Proteomics must adapt to play nicely with functional genomics
= Major challenge is in generating (unhole-y) data at scale and cost

= Targeted proteomics offers a potential solution

e Goal: universal cross-sample queries via standardization
= We are building a targeted phosphosignaling assay

= Targeted chromatin modification assay has already yielded
promising results

= End-of-days for hole-y proteomics data!
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