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STATs in Inflammation & Cancer 



Canonical JAK-STAT pathway  

Levy & Darnell (2002) 
Nature Reviews Molecular Cell Biology 3, 651-662 
 

JAK - Janus Kinase 
STAT - Signal Transducer and                                                                                                                                                                                                                                                                                                                       
sssssssActivator of Transcription  



General triggers of  

JAK-STAT pathway 

Levy & Darnell (2002) 
Nature Reviews Molecular Cell Biology 3, 651-662 
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STAT Family: Structure  



STAT-DNA Binding 
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STAT3: A target for many human cancers 
        50-90% STAT3 activation in: 

Hua Yu - Marcin Kortylewski et al., 2007 



Yu et al., 2007 

 STAT3: Point of convergence 

in oncogenic signaling 



STAT3 activation in Cancer 

Kortylewski M. and Yu H., 2007 



Yu et al., 2007 

 Multiple roles of STAT3 activation 

in tumor cells 



 Gene therapy with DN-STAT3  

Involves “Bystander effects” 

Niu et al., 1999 

Murine Melanoma  

B16 Tumors 

 

 

 

 

 

15% electroinjected 

 

50-90% apoptotic 

 

Influx immune cells  

pDN-STAT3 pEGFP 



STAT3 is critical for  

Tumor Angiogenesis   



 Critical role of tumor STAT3  

Activation in Immune Evasion   

pEGFP pDN-STAT3 

Influx of immune cells 

Increased apoptosis 



 Role of STAT3 in Oncogenesis  

& Tumor Metastasis 

STAT3:  

a novel multi-functional 

protein involved in  

 

tumor development 

tumor progression  

tumor-induced immuno 

 suppression 

metastasis  

 

in different types of 

cancer.  



STAT3 in Cancer 

Solid Tumors - Small molecule 

  inhibitors 

    compounds 

    phosphopeptides 

    peptidomimetics 

 

- Gene therapy 

    DN-STAT3 

    SOCS3 

 

- RNAi + targeting  

  vectors 

 

- Combination therapy 

  Immune therapy 

Inhibition of tumor development + progression 



Sikorski et al., CGFR 2011 

STAT Structure & Dimerization 

Interacting  

SH2-domain 

STAT-dimer 



Phosphorylated 

tyrosine 

Structural information: STAT1-STAT3 

Chen et al., 1998, Cell, 93:827 

SH2 

domain 

monomer I 

SH2   

domain 

monomer II 

Phosphotyrosine 

binding pocket 

Becker et al., 1998, Nature, 394:145 

Small compound 

inhibitor 



Novel STAT Inhibitors: Virtual Screening 

Szeląg and Czerwoniec, 2013 

HSTAT1-SH2 model 



Application of computational modelling in  
virtual screening to identify the compound  

S3I-201 from a chemical database 

Siddiquee K. et.al. PNAS 2007;104:7391-7396 



Siddiquee K. et.al. PNAS 2007;104:7391-7396 

STAT3 inhibitory compound 

Dimerization 

 

DNA binding 



Evaluation for effects of S3I-201 on  
STAT-DNA binding  

Siddiquee K. et.al. PNAS 2007;104:7391-7396 



S3I-201 inhibits  
anchorage-dependent 
and -independent 
growth only of cells that 
contain persistently 
active Stat3 

Siddiquee K. et.al.  

PNAS 2007;104:7391-7396 



In vivo Tumor growth inhibition  
by S3I-201 

Siddiquee K. et.al. PNAS 2007;104:7391-7396 

Human breast (MDA-MB-231)  

tumor-bearing mice 



Debnath et al., 2012 

STAT3 inhibitors in clinical trials 



GLG Pharma 





GLG Pharma: Pipeline 



Triple negative 

Breast Cancer 

GLG Pharma: Pipeline 



GLG Pharma: Pipeline 



GLG Pharma: Pipeline 



Polycystic Kidney disease 

GLG Pharma: Pipeline 



GLG Pharma: Pipeline 



Leading causes of death 

Fig. Top 10 causes of death in the USA. Centers for Disease Control and Prevention, 2016. 



Atherosclerosis 

Fig. Atherosclerotic plaque. BSIP VEM/Science photo library. 



       Atherosclerosis 

Fig. Atherosclerosis complications. Dr Philip Barlow Mills FCP (SA). 
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STATs: Point of Conversion in 

Vascular Inflammation 

IFN-I 

TLR4 ligand 

Cytokines 

Szeląg et al., Oncotarget, 2016 

IFN-II 



Plens-Gałąska -Antonczyk et al., 2021 

STAT inhibition approach LHMG 



STAT inhibition approach LHMG 

Plens-Gałąska -Antonczyk et al., 2021 


