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PTMScan Services & Products�

PTMScan: Proteomic profiling and quantification of 

100’s – 1,000’s of post-translational modifications (PTMs) 

PhosphoScan �
p-S, p-T, p-Y 

AcetylScan�
Ac-K�

UbiScan�
K-e-GG 
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PTMScan Services & Products�

Customer-provided 

cells or tissues 

p-S/T,Y; Ac-K; K-GG 

Immunoaffinity 
Purification (IAP) 

PTMScan Report 

Lysis 

Extraction 
Digest 

Total 

Peptide 
Fraction 

Liquid Chromatography –  

Tandem Mass Spectrometry 

(LC – MS/MS) 

Tyrosine Kinase PhosphoScan 

Phosphoproteomic Strategy: Constitutive phosphorylation of STAT5 may 

identify AML disease mechanism based on tyrosine kinase activation 

Phospho-STAT5 

STAT5 
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PhosphoScan Analysis of AML 
Phosphoproteomic Strategy: Constitutive phosphorylation of STAT5 may identify 

AML disease mechanism based on tyrosine kinase activation 

KBM-3: BCR-ABL  

HT-93: TEL-ARG  

HEL: JAK2 V617F    

Protein Description Site Sequence GI CMK CTV-1 HEL HT-93 KBM-3

kinase

Abl Y185 INTASDGKLY*VSSESR 4885045 •

Abl Y257 LGGGQYGEVY*EGVWK 4885045 •

Abl Y469 M#KRPEGCPEKVY*ELM#R 4885045 •

Abl Y469 M#KRPEGCPEKVY*ELMR 4885045 •

Abl Y469 MKRPEGCPEKVY*ELM#R 4885045 •

Abl Y469 MKRPEGCPEKVY*ELMR 4885045 •

Abl Y226 NKPTVY*GVSPNYDKWEM#ER 4885045 •

Abl Y226 NKPTVY*GVSPNYDKWEMER 4885045 •

Abl Y413 WTAPESLAY*NK 4885045 •

Abl * (identical to Arg) Y393 LM#TGDTY*TAHAGAK 4885045 • •

Abl * (identical to Arg) Y393 LMTGDTY*TAHAGAK 4885045 • •

Abl * (identical to Arg) Y115 NGQGWVPSNY*ITPVNSLEK 4885045 • •

Abl * (identical to Arg) Y393 VADFGLSRLMTGDTY*TAHAGAK 4885045 • •

act, p21cdc42Hs kinase Y518 KPTY*DPVSEDQDPLSSDFKR 8922075 •

Arg Y532 AASSSSVVPY*LPR 6382060 •

Arg Y532 AASSSSVVPY*LPRLPILPSK 6382060 •

Arg Y236 CNKPTVY*GVSPIHDKWEM#ER 6382060 •

Arg Y236 CNKPTVY*GVSPIHDKWEMER 6382060 •

Arg Y682 CY*GGSFAQR 6382060 •

Arg Y267 HKLGGGQYGEVY*VGVWKK 6382060 •

Arg Y267 LGGGQYGEVY*VGVWK 6382060 •

Arg Y267 LGGGQYGEVY*VGVWKK 6382060 •

Arg Y125 SKNGQGWVPSNY*ITPVNSLEK 6382060 •

BCR Y177 GHGQPGADAEKPFY*VNVEFHHER 11038639 •

BCR Y177 KGHGQPGADAEKPFY*VNVEFHHER 11038639 •

BCR Y436 KTGQIWPNDGEGAFHGDADGSFGTPPGY*GCAADR 11038639 •

BCR Y644 NSLETLLY*KPVDR 11038639 •

BCR Y436 TGQIWPNDGEGAFHGDADGSFGTPPGY*GCAADR 11038639 •

Blk Y389 IIDSEY*TAQEGAK 33469982 •

Btk Y361 HLFSTIPELINY*HQHNSAGLISR 4557377 •

Btk Y223 KVVALY*DYM#PM#NANDLQLR 4557377 •

Btk Y223 VVALY*DYM#PM#NANDLQLR 4557377 •

Btk Y223 VVALY*DYM#PMNANDLQLR 4557377 •

Btk Y223 VVALY*DYMPM#NANDLQLR 4557377 •

Cdc2 Y15 IGEGTY*GVVYK 16306492 • • • • •

Cdc2 Y19 IGEGTYGVVY*K 16306492 • • •

Cdk6 Y24 ADQQYECVAEIGEGAY*GK 4502741 •

Dyrk1a Y273 IYQY*IQSR 18765750 • • • • •

Dyrk1a Y145 KVYNDGYDDDNY*DYIVK 18765750 •

Dyrk1a Y145 VYNDGYDDDNY*DYIVK 18765750 •

GSK-3 alpha Y279 GEPNVSY*ICSR 11995474 • • • • •

Hck Y390 VIEDNEY*TAR 30795229 •

Hipk2 Y352 AVCSTY*LQSR 13430860 • • • •

Hipk3 Y359 TVCSTY*LQSR 29469069 • •

Jak2 Y570 EVGDY*GQLHETEVLLK 4826776 •

Jak3 Y785 DLNSLISSDY*ELLSDPTPGALAPR 4557681 • •

Lck Y394 IADFGLARLIEDNEY*TAR 20428652 •

Lck Y394 IADFGLARLIEDNEY*TAREGAK 20428652 •

Lck Y394 LIEDNEY*TAR 20428652 • • •

Lck Y192 NLDNGGFY*ISPR 20428652 •

Lck Y505 SVLEDFFTATEGQY*QPQP 20428652 •

leucine-rich repeat kinase 1 Y358 VTIY*SFTGNQRNR 33469143 •

Lyn Y508 AEERPTFDYLQSVLDDFYTATEGQY*QQQP 4505055 • • • •

Lyn Y508 EKAEERPTFDYLQSVLDDFYTATEGQY*QQQP 4505055 • • • •

Lyn Y473 VENCPDELY*DIM#K 4505055 • •

p38 Y182 HTDDEMTGY*VATR 20986512 • • • • •

p42Erk2 Y187 VADPDHDHTGFLTEY*VATR 20986529 • • • • •

p44Erk1 Y204 IADPEHDHTGFLTEY*VATR 38257141 • •

PI-3K delta polypeptide Y524 GSGELY*EHEKDLVWK 19923289 •

PI-3K delta polypeptide Y485 SNPNTDSAAALLICLPEVAPHPVY*YPALEK 19923289 •

PI-3K p85 alpha Y467 SREYDRLY*EEYTR 32455248 •

PKC delta Y313 RSDSASSEPVGIY*QGFEK 31377782 • •

PKC delta Y313 RSDSASSEPVGIY*QGFEKK 31377782 • •

PKC delta Y313 SDSASSEPVGIY*QGFEK 31377782 •

PLC gamma 1b Y771 IGTAEPDYGALY*EGRNPGFYVEANPM#PTFK 33598946 •

PRP4K Y849 LCDFGSASHVADNDITPY*LVSR 17999535 • • • • •

Pyk2 Y579, Y580 YIEDEDY*Y*KASVTR 27886584 •

Syk Y323 QESTVSFNPY*EPELAPWAADKGPQR 21361553 • • •

twinfilin isoform 1 Y343 KIEIDNGDELTADFLY*EEVHPK 40068475 •

Tyk2 Y292 LLAQAEGEPCY*IR 31543838 • • •

Zap70 Y492, Y493 ALGADDSY*Y*TAR 31455611 •

Zap70 Y397 EAQIMHQLDNPY*IVR 31455611 •

CMK: JAK3 

Tyrosine Kinase PhosphoScan 



9/13/10 

4 

PhosphoScan Proteomic Identification of 

Tyrosine Phosphorylated Proteins in NSCLC 

NSCLC 

Cell Lines 

P-Tyr 

Phosphoproteins 

Discovery of Activated Tyrosine Kinases in 

NSCLC by PhosphoScan Proteomics 

Cell Line:    H2228            HCC78           H1703                H1993 

Mutant RTK:    ALK       ROS1       PDGFRA       MET 

High Level Tyrosine Phosphorylation :: Activated Mutant Receptor Tyrosine Kinases 

Phosphopeptide 

count  

tide 

unt  
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(690 a.a.) 

(2347 a.a.) 

126 

1750 1853 

(724 a.a.) 

PhosphoScan identifies activated Ros RTK in NSCLC 

SLC34A2 Protein 

ROS RTK 

Fusion: SLC34A2/ROS 

HCC78 Cell Line contains SLC34A2-ROS fusion and activated Ros kinase 

PhosphoScan® analysis of protein phosphorylation in 

RTK-driven cancer 

Ailan Guo, et al. (CST), PNAS, Jan ‘08 
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PhosphoScan® analysis of protein phosphorylation in 

RTK-driven cancer 

Ailan Guo, et al. (CST), PNAS, Jan ‘08 

PhosphoScan Report:  
MKN-45: Control vs. SU11274 Tyrosine Kinase Inhibitor 

P-Tyr site list & fold-change quantification 
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PhosphoScan® analysis: 

Signaling networks of oncogenic EGFR and c-Met 

Signaling network shows tyrosine-phosphorylated proteins regulated by 

EGFR in NSCLC and c-Met in gastric cancer 

Ailan Guo, et al. (CST), PNAS, Jan ‘08 

Kinome-wide view of Phosphorylation with 

Phospho-Motif Antibodies & PhosphoScan® 

xxxxxx xxxxx xS
PO4 

Kinase families 

phosphorylate 

similar substrate 

sequences 

xxxxxxxxxxxx xSSe 

Phospho-Motif Antibody bind 

and capture similar substrate 

sequences 

xxxxxxxxx
PO4 xxxxxxSSSS
PO
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RXX(s/t) 

RXRXX(s/t) 

(s/t)Q 

(s/t)QG 

(K/R)sPX(K/R) 

t(D/E)X(D/E) 

PXsP 

PXtP 

(F/Y)(s/t)(F/Y) 

(K/R)(K/R)X(s/t) 

(K/R)XsX(K/R) 

LXRXX(s/t) 

StP 

tP, tPP 

tPE, tP 

tXR, tPR 

y 

K-e-GG 

Ac-K 

Kinome-wide view of Phosphorylation with 

Phospho-Motif Antibodies & PhosphoScan® 

KinomeView Services 

Western Blot Profiling – Casting a wide net 

Strategy: 

Focus PhosphoScan 

proteomics on  

phosphorylation that 

is regulated or de-

regulated 

Phospho-Motif Antibody 

Western Blots 



9/13/10 

9 

PTMScan Report 

From KinomeView to Focused PhosphoScan 

Phospho-Motif Antibody that 

shows changes by western… 

… is the Phospho-Motif Antibody 

that will be used to capture 

phosphopeptides for ID and 

quantification. 

PhosphoScan Profiling of  Akt Substrate 

Phosphorylation 

PhosphoScan-based discovery of drug-response Akt substrates 
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PhosphoScan Analysis: 
Akt-RSK-S6 Kinase Signaling Networks Activated by 

Oncogenic Receptor Tyrosine Kinases 

Phosphopeptide enrichment with Phospho-Akt Motif RmAb (RXXRXs*/t*) and 

LC-MS/MS analysis 

A. Moritz, et al. 

Science Signaling 3(136)  24 Aug 2010 

Phospho-Akt Motif RmAb 

RXXRXs*/t* 

A. Moritz, et al. 

Science Signaling 3(136)  24 Aug 2010 

PhosphoScan Analysis: 
Akt-RSK-S6 Kinase Signaling Networks Activated by 

Oncogenic Receptor Tyrosine Kinases 
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PhosphoScan Profiling: 

Connections identified by TKIs and pathway-specific inhibitors 

Phospho-Akt Motif RmAb 

RXXRXs*/t* 
Akkk

XXX

kt Motif RmAb

XRXs*/t*

A. Moritz, et al. 

Science Signaling 3(136)  24 Aug 2010 

Science Translational Medicine, 4 
August 2010 Vol 2 Issue 43 43ra55 

PhosphoScan Profiling of  PI3K 

Pathway Inhibitors 
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PTMScan Services & Products�

Customer-provided 

cells or tissues 

p-S/T,Y; Ac-K; K-GG 

Immunoaffinity 
Purification (IAP) 

PTMScan Report 

Lysis 

Extraction 
Digest 

Total 

Peptide 
Fraction 

Liquid Chromatography –  

Tandem Mass Spectrometry 

(LC – MS/MS) 

�� 5 Example Studies – Mouse tissues and cell lines 

�� 25 PTMScan MS Analyses 

�� Showing a range of Motif Antibody PTMScan results: Peptide IDs per Analysis 

PTMScan/PhosphoScan Profiling Results: 

Site Identifications: 100 – 1,000 



9/13/10 

13 

PhosphoScan Analysis: 

Cellular Phosphoprotein Profile 

Ubiquitination Profiling “UbiScan” Analysis 

Identification of Ubiquitin Ligase Substrates with 

K-�-G-G Motif Antibody 
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Ubiquitination Profiling “UbiScan” Analysis 

-NHCHCO-NHCHCO-NHCHCO-NHCHCO-NHCHCO- 

Me4NH-COCH2NH-COCH2NH2 

R-2 R-1 R1 R2 

Structure of the “Ubiquitin Branch”, K(GG) 

K-GG antibody detects only trypsin digested proteins 

Tryptic remnant of 

ubiquitin 

TTT

u
Lysine 

Protein backbone 

Ubiquitination Profiling “UbiScan” Analysis 

Summary of a UbiScan™ Proteomics Study: 

Digest  

protein extract  

with trypsin 

UbiScan 

with K-GG 

Antibody 

Experiment Number 3114-3117: Mouse Brain, Heart, Liver 
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Ubiquitination Profiling “UbiScan” Analysis 

Internal Replicate Identifications Confirm Assignment Accurate  

Multiple 

charge states 

Multiple 

chemical forms Partial tryptic 

digestion 

Homologous 

isoforms: 

Rho A & Rho B 

Experiment Number 3114-3117: Mouse Brain, Heart, Liver 

Bryan B, Cai Y, Wrighton K, Wu G, Feng XH, Liu M. 

Ubiquitination of RhoA by Smurf1 promotes neurite outgrowth. 

FEBS Lett. 2005 Feb 14;579(5):1015-9.     

…We demonstrate that RhoA is ubiquitinated, and that 

Smurf1 (an E3 ubiquitin ligase) and RhoA physically 

interact in vivo… Smurf1-dependent reduction in 

RhoA protein levels was abrogated using the general 

proteasome inhibitor MG132, suggesting that RhoA is 

targeted for ubiquitination and degradation via Smurf1. 

UbiScan Profiling Identifications Supported by 

Published Reports 

Experiment Number 3114-3117: Mouse Brain, Heart, Liver 
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Ubiquitination Profiling “UbiScan” Analysis 

Identification of All Ubiquitination Sites on Ubiquitin 

MQIFVK6TLTGK11TITLEVEPSDTIENVK27AK29IQDK33EGIPPDQQRLIFAGK48QL 

EDGRTLSDYNIQK63ESTLHLVLRLRGG 

Lysine 48-Linkage Specific Polyubiquitin Antibody #4289 

Experiment Number 3114-3117: Mouse Brain, Heart, Liver 

AcetylScan Analysis & K-�-Ac Motif Antibody 

AcetylScan & MethylScan data 

at www.phosphosite.org 
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AcetylScan Analysis of Metabolic Regulation 

Hirschey, et al (2010) Nature 464, 121-126 

Fasting induced SIRT3 in oxidative tissues 

AcetylScan analysis of SIRT3 WT vs 

Sirt3-/- 

AcetylScan Analysis & K-�-Ac Motif Antibody 

Ac-K ANTIBODY 1 Replicate 1 Replicate 2 

Acetylated peptides (redundant) 928 926 

Histone peptides (redundant) 182 175 

Histone % 20% 19% 

Acetylated peptides (non-redundant) 625 628 

Proteins (non-redundant) 363 361 

Ac-K ANTIBODY 2 

Acetylated peptides (redundant) 916 915 

Histone peptides (redundant) 57 56 

Histone % 6% 6% 

Acetylated peptides (non-redundant) 669 674 

Proteins (non-redundant) 378 385 

Different acetylated-lysine antibodies for differential functional 

analysis and acetylated sequence coverage 
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PhosphoScan & PTMScan 

Discovery & Validation 

1.� PhosphoScan/PTMScan Profiling        Putative Biomarkers? 

4.  Biomarker Assay 

2.  Reproducibility in Disease Cell Lines 

3.  Correlation in Clinical Tissues 

Profiling           P

Disease Cell Lines 

Clinical Tissues 

PhosphoScan Direct® (PSD) Systems Biology. 

The most highly multiplexed cellular profiling assay. 

IAP Capture: 

�� 150+ target-specific antibodies 

LC-MS/MS: Identification & quantification 

�� 300+ proteins 

�� 1,300 non-redundant peptides 

�� 800+ phosphopeptides 
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PhosphoScan Direct 

An Integral Drug Development Assay 

PhosphoScan Direct Profiling 

Lead 

Compounds 

Immunoassay 

Markers 

PhosphoScan Direct Profiling 

POC 

Candidate 

Biomarker 

Assays 

Jeffrey Silva, Ph.D. 

PTMScan Project 

Manager 

Chuck Farnsworth, Ph.D. 

PTMScan Scientist 

Matt Stokes, Ph.D. 

PTMScan Scientist 

Xiaoying Xia 

PTMScan Associate 

John Rush, Ph.D. 

Sr. Director of Protein Chemistry 
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