
An	
  atlas	
  of	
  the	
  human	
  kinome	
  reveals	
  the	
  muta2onal	
  
landscape	
  underlying	
  dysregulated	
  phosphoryla2on	
  

cascades	
  in	
  cancer	
  	
  
	
  	
  

	
  Aleksandra	
  Olow*,	
  Zhongzhong	
  Chen*,	
  R.	
  Hannes	
  Niedner,	
  Denise	
  M.	
  
Wolf,	
  Chris>na	
  Yau,	
  Aleksandr	
  Pankov,	
  Evelyn	
  Pei	
  Rong	
  Lee,	
  Lamorna	
  

Brown-­‐Swigart,	
  Laura	
  J.	
  van	
  ‘t	
  Veer,	
  and	
  Jean-­‐Philippe	
  Coppé	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  

SUPPLEMENTARY	
  	
  FIGURES	
  	
  
S1	
  to	
  S17	
  

	
  



Supplement Figure S1 

 curation 1 

cross-
reference 

1	
  

HARMONIZED PROTEOME INDEX 

External descriptors per protein  
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•  Enzymatic events (phosphorylation, phosphorylation site) 
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literature 

consolidate, verify, validate, 
merge & remove redundancies 

Complement data content per protein  
•  Exact phosphorylation residue(s) within substrates 
•  Exact phosphorylation site(s) targeted by enzymes 
•  Amino acid sequence around phospho-target residue 
•  Kinase/substrate functional relationships 
•  Annotate/include protein annotation data 

Harmonized, non-redundant, curated protein database 

PROTEIN REFERENCE INDEX 

Minimal descriptors per protein – Primary Identifier 
•  RefSeq protein ID (& link to latest sequence) 
•  RefSeq nucleotide ID 
•  Entrez Gene ID 
•  Standardized name & standardized symbol 

Complementary descriptors per protein 
•  Ensembl ID, PubMed ID, OMIM ID, UniProt ID; CCDS ID 
•  All known aliases & symbols 
•  Chromosome location  
•  Gene RIFS (known functions) 
•  Gene Ontology (functions, processes, cell localization) 
•  Protein-Protein Interactions 
•  Enzyme/Substrate relationships 
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Phase 1:  
 

Harmonizing  
and centralizing 

protein data 
resources 

 
Systematic 
acquisition, 
integration,  

and filtering of 
database and data 

annotations into  
one harmonized 

protein index 
system. 

Phase 2:  
 

Building a 
relational database 
of phosphorylation 
events and circuits 

 
Functional 

identification of  
–and connectivity 

assessment 
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kinase enzymes, 
substrate proteins, 
phospho-residues, 

and extraction of 
peptide target 

sequences. 
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Kinases connectivity 

Substrates connectivity 

Heptameric peptide sequences (HPS’s) connectivity 
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Top 100 kinases most connected to substrates 

Top 100 substrates most connected to kinases 
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Top 50 kinases with the largest difference between the number of connected substrates versus peptide targets 
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Supplement Figure S12 

a 

c 

mean % of non-synonymous 
Heptameric Peptide Region 
variants (nsHPRv) per total 
number of HPR targets per 
kinase  
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Supplement Figure S13 

Protein labels and size reflect the number of reaction partners  (i.e. 1st degree 
neighbors, including both kinases (upstream/inbound) and substrates (downstream/
outbound);  from >10 (mini) to 123 (maxi) connections, rendered as 75 to 300 fonts). 

419 proteins not 
interconnected to 
the main network 
 
(158 edges) 

Protein that functions as a kinase only; the diameter increases proportionally with the number of substrates it phosphorylates. 
 
Protein that functions both as a kinase and a substrate; the diameter increases proportionally to the sum of all of kinases phosphorylating it and all substrates it phosphorylates. 
 
Protein that functions as a substrate only;  the diameter increases proportionally with the number of kinases phosphorylating it  
 
phosphorylation with unknown target site 
 
individual phosphorylation on a known target site (with no known non-synonymous mutation within the immediate target site range); residue target sites are annotated in the middle of each connector 
 
individual phosphorylation on a known target site with one or more known non-synonymous mutation(s) within the immediate target site range; the line width increases with the number of mutations 
 
margin increases proportionally with the number of known non-synonymous mutations within the immediate range of any target site 



Supplement Figure S14 

Protein labels reflects the number of variants  (i.e. non-synonymous variants 
affecting their endogenous target sites;  from >5 (mini) to 183 (maxi) n-s.v. mutations, 
rendered as 125 to 350 fonts).  Protein size is similar in previous figure: it reflects the 
number of reaction partners  (i.e. 1st degree neighbors, including both kinases 
(upstream/inbound) and substrates (downstream/outbound). 

Protein that functions as a kinase only; the diameter increases proportionally with the number of substrates it phosphorylates. 
 
Protein that functions both as a kinase and a substrate; the diameter increases proportionally to the sum of all of kinases phosphorylating it and all substrates it phosphorylates. 
 
Protein that functions as a substrate only;  the diameter increases proportionally with the number of kinases phosphorylating it  
 
phosphorylation with unknown target site 
 
individual phosphorylation on a known target site (with no known non-synonymous mutation within the immediate target site range); residue target sites are annotated in the middle of each connector 
 
individual phosphorylation on a known target site with one or more known non-synonymous mutation(s) within the immediate target site range; the line width increases with the number of mutations 
 
margin increases proportionally with the number of known non-synonymous mutations within the immediate range of any target site 



Supplement Figure S15 

BRAF 

EGFR 

Protein that functions 
as a kinase only; the 
diameter increases 
proportionally with the 
number of substrates it 
phosphorylates. 
 
 
Protein that functions 
both as a kinase and a 
substrate; the diameter 
increases 
proportionally to the 
sum of all of kinases 
phosphorylating it and 
all substrates it 
phosphorylates. 
 
 
Protein that functions 
as a substrate only;  
the diameter increases 
proportionally with the 
number of kinases 
phosphorylating it  
 
 
phosphorylation with 
unknown target site 
 
 
individual 
phosphorylation on a 
known target site (with 
no known non-
synonymous mutation 
within the immediate 
target site range); 
residue target sites are 
annotated in the middle 
of each connector 
 
 
individual 
phosphorylation on a 
known target site with 
one or more known 
non-synonymous 
mutation(s) within the 
immediate target site 
range; the line width 
increases with the 
number of mutations 
 
 
margin increases 
proportionally with the 
number of known non-
synonymous mutations 
within the immediate 
range of any target site 
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