
A brief introduction to ExPASy 
 

ExPASy网站应用实例 

 
 Group 05       
25/01/2015 



 

EXPASY是由瑞士生物信息研究所（SIB）维护的蛋白组学

分析平台，侧重于蛋白序列，结构及2-D 电泳数据的分析。 

 整合了很多蛋白质数据资源和分析工具 

由实验生物学家参与数据库的构建，数据注释质量高 
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Function of PTEN 

PTEN protein is found in almost all tissues in the body.  

PTEN is an antagonist of PI3K signaling. 

PTEN is regulated by PTMs that affect its localization, stability, and activity. 

PTEN-Long variant was predicted to contain an additional 173 amino acids 

at the amino terminus of the canonical PTEN protein 

Hopkins BD et al. Trends Biochem Sci. 2014 Apr;39(4):183-90. 
Seton-Rogers S. Nat Rev Cancer. 2013 Aug;13(8):520. 



Structure of PTEN tumor suppressor 

Song MS, et al. Nat Rev Mol Cell Biol. 2012 Apr 4;13(5):283-96.  
Lee JO, et al. Cell. 1999 Oct 29;99(3):323-34. 



pI, Mw  等电点，分子量 

AA  氨基酸组成 

Hydrophobicity /hydrophilicity  亲疏水性 

Enzymatic cleavage site 酶切位点 

Extinction Coefficient 消光系数 

 

Protein sequences and identification 



Protein sequences and identification 

Tools Functions 

AACompIdent  Protein identification by aa composition 

Compute pI/MW Theoretical pI and Mw computation 

ProtParam  Protein physical and chemical parameters 

ProtScale  Protein profile computation and representation 

HAMAP  UniProtKB family classification and annotation 

LALIGN Pairwise alignment 

PeptideMass  Peptides from protein cleavage 

TagIdent Protein identification with PI, Mw   



Prediction of PTEN’ molecular weight 
and pI by Cmpute pI/Mw  



ProtParam tool: Another tool for AA 
Composition, pI and Mw 



ProtScale: a numerical value assigned to each type 
of amino acid.  

 



ProtScale: a numerical value assigned to each type 
of amino acid.  
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PeptideMass: cleaves a protein sequence from a user-entered protein 
sequence with a chosen enzyme, and computes the masses of the 

generated peptides.  





PeptideCutter  



Result of Peptidecutter on PTEN 

 







 
Secondary structure 

3D structure 

Domain  

 
 

 

Protein structure prediction 



Protein structure prediction 

Tools Functions 

CFSSP Protein secondary structure prediction  

COILS Prediction of Coiled Coil Regions in Proteins  

DisEMBL Prediction of disordered protein regions  

Predict Protein Prediction of physico-chemical protein properties  

PORTER 
 
 
PROSITE 
 

 Protein Secondary Structure Prediction  
 
 
Protein domains and families   
 

Phyre2 3D structure prediction with HMM  

SWISS MODEL Ptructure homology-modeling   

SWISS pdb viwer Analyse protein 3D structures  

 
 
 
 
 
    
 
 
 
 
   
 
 
 
 
 
   



The secondary structure of PTEN 





No disulphide was predicted by Disulphide Bridge Prediction 
 
 
 
 
 
 
 
The Cys124 residue in the active site of PTEN forms a disulfide bond with Cys71 

Lee SR et al. J Biol Chem. 2002 Jun 7;277(23):20336-42. 
Song MS, et al. Nat Rev Mol Cell Biol. 2012 Apr 4;13(5):283-96.  



 Protein domains prediction of PTEN 



 Protein domains prediction of PTEN 



3D structure prediction of PTEN 

• Swiss-model 







 
Secretory protein  分泌蛋白 

Transmembrane Protein  膜蛋白 

Subcellular localization    细胞定位       

Post-transcriptional modification  翻译后修饰 

 

Protein function 



PTEN                                                                          PTEN-Long 

 SignalP indicated that PTEN-Long contained a secretion signal sequence with a 
predicted cleavage site at amino acid 22.  
 

 Experiment evidence shows that PTEN-Long is secreted from cells and can enter 
other cells. 

Hopkins BD et al. Science. 2013 Jul 26;341(6144):399-402. 
Liang H et al. Cell Metab. 2014 May 6;19(5):836-48. 

Secretory protein: SignalP 



Prediction of Transmembrane Protein 

Tools Functions 

DAS-TMfilter Prediction of transmembrane regions 

HMMTOP Prediction of transmembranes helices and topology 

HTMSRAP Helical TransMembrane Prediction 

Phobius Predict transmembrane topology and signal peptides 

TMHMM Prediction of transmembrane helices in proteins 

TMPred Membrane-spanning region prediction 

TopPred Topology prediction of membrane proteins 



TMHMM as an example: prediction 
of PTEN 

PTEN is not a transmembrane protein. 



TMHMM as an example: prediction 
of membrane protein GLUT4 

Number of 
predicted 
TMHs:  12 

Glucose transporter type 4, also known as GLUT4, is the insulin-regulated 
glucose transporter found primarily in adipose tissues and striated muscle.  



Predict protein:  



Subcellular Localization Prediction for 
PTEN and GLUT4 

 PTEN                                                          GLUT4 



Prediction of Subcellular Localization  

Tools Functions 

MITOPROT Predict mitochondrial targeting sequences 
 

NetNES  Prediction of leucine-rich nuclear export signals 

PSORT Protein subcellular location prediction 

TargetP  Subcellular location prediction  



TargetP 1.1 Server - prediction results 
      

PTEN is mainly located in the cytoplasm  

Prediction of PTEN’s Subcellular Localization  

PSORT result: 



Prediction of Cytochrome c1’s Subcellular Localization  

TargetP 1.1 Server - prediction results 
      

 Cytochrome C1 is targeted to the mitochondrial intermembrane space.  
 

 It is forms the third proton pump in the mitochondrial electron transport chain. 



MITOPROT: Predict mitochondrial 
targeting sequences 



Prediction of Post-transcriptional modification  

Tools Functions 
MICSS-Palm  Prediction of palmitoylation sites in proteins 
GPS Prediction of kinase-specific phosphorylation site 
NetAcet  predict N-terminal acetylation sites 
NetCGlyc C-mannosylation sites in mammalian proteins 
NetCorona  Coronavirus 3C-like proteinase cleavage sites 
NetGlycate  glycation of epsilon amino groups of lysines 
NetNGlyc  N-glycosylation sites in human proteins 
NetOGlyc  mammalian mucin type GalNAc O-glycosylation sites 
NetPhos  predict phosphorylation in eukaryotes 
NetPhosK Prediction of kinase-specific phosphorylation site 
NMT  Predict N-terminal N-myristoylation of proteins 
Sulfinator tyrosine sulfation site prediction 
SulfoSite  Prediction of tyrosine sulfations sites 
SUMOplot  Prediction of sumoylation sites in proteins 
SUMOsp Prediction of sumoylation sites 
YinOYang O-beta-GlcNAc attachment sites in eukaryotes 



Prediction of phosphorylation of PTEN by 
NetPhos 2.0   



Prediction of phosphorylation of PTEN by 
NetPhos 2.0   



Experiment evidence suggested that lysine residue 266 and 289 as 
SUMO acceptors . 

González-Santamaría J et al. Cell Death Dis. 2012 Sep 27;3:e393.  

SUMOplot: Prediction of Sumoylation sites in proteins 
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