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 Protein Kinase D (PKD) Introduction 

  
PKD is a new family of second messenger stimulated kinases   
IP3R and PKD are downstream molecules of PLC pathway 

Modified from Molecular Interventions (2003) 3:273-280  



Protein kinase D is a subfamily of Serine/threonine kinases  

  
PKDs have DAG binding domains 

  

  
PKDs are classified into CaMKs based on their catalytic structure and substrate 
specificity. 

Activities of PKDs are regulated by upstream kinases such as PKC, Src and Abl. 

Avkiran, M et. al. (2008) Circ Res 



Major PKD signaling pathways and cellular responses  

Wang,Q(2006)Trends Pharmacol Sci 
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PKD1 Gene Sequence 

NCBI Reference Sequence NM_008858.3 

Gene name Prkd1 

Gene ID 18760 

Location Chromosome 12, 12C1 

CDS 251..3007 

Homology Conserved in human, chimpanzee, Rhesus monkey, 
dog, cow, rat, chicken, zebrafish, and frog 



PKD1 Animo Acid Sequence 

UniProt accession KPCD1_MOUSE  Q62101 

Sequence length 918AA 

Enzyme regulation Activated by DAG and phorbol esters 

Subcellular location Cytoplasm, Cell membrane, Golgi apparatus 

Biological process Angiogenesis, Apoptosis, Differentiation, Immunity, 
Inflammatory response 

PTM Phosphoprotein 



PKD1 Expression 



PKD Family Phylogeny Tree 
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Species Accession Identity Similarity 

Human/Mouse Q15139/Q62101 851/920(92.5%) 874/920(95.0%) 

Human/Rat Q15139/Q9WTQ1 855/920(92.9%) 876/920(95.2%) 
Mouse/Rat Q62101/Q9WTQ1 902/918(98.3%) 906/918(98.7%) 

Table. Different species PKD1 protein sequences alignment 



Comparison of PKD family activation loop sequences 

The activation loop segment is 100% conserved among all members of the novel 
PKD protein kinase subfamily. 



Conserved Motif Prediction 

Homology: catalytic domain > Cys1 > Cys2 > PH domain 



Conserved Motif Prediction 

PKDs are highly conserved enzymes, which revealed the important 
functions of PKD in cells and their involvement in disease. 

Motif 1 

Motif 2 

Motif 3 
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PKD1 Structure Prediction 



PKD1 Structure Prediction 

Template: Protein kinase C beta 



The PKC and PKD families 

AC, acidic domain;  
AP, apolar region;  
C1, DAG-binding domain that contains C1a and C1b domains;  
C2, Ca2+-binding domain;  
C3, ATP-binding domain in PKC;  
C4, substrate-binding domain in PKC; 
Kinase, catalytic domain;  
P, proline-rich region; 
PS, pseudosubstrate domain. 

Wang,Q(2006)Trends Pharmacol Sci 



  

  

PKD1 Structure Prediction 



PKD1 Structure Prediction 

PKC beta                    PKD 

1 

2 



PKD1 Structure Prediction 

Phosphorylation sites:   Ser-744    Ser-748 
 



  

  

PKD1 Structure Prediction 

Alignment confidence Conservation  



PKD1 Structure Prediction 

Active site Substrate-binding site ATP-binding site 
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PKD Signaling 



PKD Signaling 

Avkiran, M et. al. (2008) Circ Res 



PKD1 Modification Sites and Domains 

PKD is responsive to physiologically important stimuli and may regulate fundamental 
processes such as cell proliferation, motility, death, cardiac hypertrophy and 
inflammation. 
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Summary 

  

  

  

  

  

The multitude of PKD domains and the wide variety of proteins 
that interact with them point to multiple and diverse biological 
roles for the enzyme. 

PKD emerges as a valuable target for development of novel 
therapeutic approaches in common diseases, including cardiac 
hypertrophy and cancer. 

Information regarding the structure of this kinase, which is still 
absent from the field, will greatly facilitate the design of specific 
drugs that modulate PKD signaling. 



Thank you 
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