Network and Pathway Analysis of Post-translationally Modified Peptides

m ' Identified by Immunoaffinity-based Proteomics
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[ntroduction [PA® Canonical Pathways: Mapping identified proteins onto pre-defined signaling networks

Post-translational modification of proteins provides critical regulation of protein activity, stability, and localization in nearly all aspects of cellular signaling. e e Molecular Mechanisms of Cancer Mouse Embryonic Stem Cell Pluripotency PI3K-Akt Signa"ng
We have developed antibodies that recognize specific post-translational modifications (phosphorylation, ubiquitination, acetylation, methylation), consen-
sus kinase substrate motifs, or peptides from proteins that reside in the same signaling pathway or pathways. The antibodies are used to immunoaffinity AGEtVl Methyl poseEmmRSInCAPIy PIGIAKT Signaing
purify post-translationally modified peptides from cell lines, tissues, xenografts, or other biological materials which are then identified using LC-MS/MS, I o E=ESE e —— e B
enabling identification of thousands of post-translationally modified peptides in a single LC-MS/MS run. Ingenuity® Systems pathway analysis software I ‘ - o ‘
IPA® has been applied to these large datasets in order to facilitate interpretation of the LC-MS/MS data and provide a biological context to the results. 5 I I I I I I I 1 I I i ' l i " I I I I l I I I l l I 1B
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PTMScan® analysis (Rush et al. 2005, Lee etal. 2011, Kimetal. 2011) """ .‘ ) ) — Ubiquitin
was performed on HCT-116 human colon carcinoma and mouse liver tis- /| Ay B ﬂw hh : ==
sue peptides with the Acetyl-Lysine, Mono-Methyl-Arginine, or Ubiquitin l + l : I: I I ) ' 1 : :
Branch Antibodies from Cell Signaling Technology. Samples were run on = . ' g : i .
LTQ-Orbitrap VELOS™ or Elite LC-MS/MS instruments and searches ik o Ej — ! socha wi Sorce I tl II II I ll ! ¥ I g E ! .I] I
were performed using Sorcerer™ software (Lundgren et al. 2009). & | ' I A h " ;; [[ | 1 l j j ! Il }
Results from each study were combined and imported into the l ] i j l 5' ! '3 ! | !
Ingenuity® Systems IPA® software package. Core analyses were _ B i B % g
run on all proteins identified as well as proteins unique to each anti- o 7 l ' SESS B 3; i
body using the Ingenuity Knowledge Base of genes and endogenous "ot | | — | et rmsin and | o l ° Figure 3: A. Bar graphs of the highest scoring canonical pathways for each antibody. B-D. “?E
chemicals limited to direct interactions with experimental and high E b ° Selected canonical IPA® Signaling Pathways are color-coded for each antibody (Acetyl = Red, .
confidence predicted relationships. Figure 1: PTMScan Method: Immunoaffinity purification workflow using .  Methyl = Blue, Ubiquitin = Green). A composite pathway is shown for each ( highlights). R -
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R e - [PA®-Generated Networks: De novo pathway assembly from identified proteins
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Figure 2: PTMScan® results using Acetyl-lysine, Mono-methyl-Arginine, and Ubiquitin Branch motif antibodies. A. Number of non- 1 ° f
redundant sites/proteins identified for each antibody. B. Area proportional Venn diagram showing the number of proteins identified using each anti- C O n C U. S ]. O Tl Re e Ye n C e S
body (black numbers) and overlap between antibodies (white numbers). G. Top seven most highly represented protein classes identified with each 2 ® ® . . . . - . . . , : . .
| 0 tvoe informat 4Pl Ingenuity® Systems IPA® software provides in-depth analysis of the complimentary biological networks assembled using the Acetyl-Lysine U ST, . i ), {00 it Sipieaim), 23, Sh=I0L- 4 1w, i et &l (2O e Gl 2071 DL 2Ttz =onilh
antibody. Protein type information from the PhosphositePlus® database. g y= oy P P y P y g g yi-Ly ’ 2.Lee, K. A. et. al. (2011) J. Biol, Chem. 286(48):41530-41538. 4. Lundgren, D. H. et. al. (2009) Curr. Protoc. Bioinformatics Chapter 13, Unit 13 13,

Mono-Methyl-Arginine, and Ubiquitin-Branch motif antibodies in PTMScan®.
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