
ABSTRACT (English) 
 
Both paxillin and PIP2 are well known components of the cell, although of a distinct origin. 

Focal adhesion protein paxillin spreads the signals from extracellular matrix via integrins and 

growth factor receptors to affect cellular motility and migration (Schaller, 2001). PIP2, a 

major structural component of cytoplasmic membrane, is utilized by phospholipase C to 

generate second messenger molecules (Hokin and Hokin 1953; Streb et al. 1983). Both 

molecules were recently shown to be localized in the nucleus. Their original functions have 

been well established, but together with other research colleagues we are now shedding more 

light on completely different functions of these biological molecules and moreover, in the 

different compartments than they were primarily believed to function in. 

Here, we introduce paxillin as an important factor of the cell nucleus, where it regulates 

transcription of two important growth-related genes, IGF2 and H19. It does not affect the 

allelic expression of these imprinted genes, it rather regulates long-range chromosomal 

interactions between H19 or IGF2 promoter, and the shared distal enhacer on an active allele. 

In detail, paxillin stimulates the interaction between the enhancer and the IGF2 promoter, 

activating IGF2 gene transcription, while it restrains the interaction between the enhancer and 

the H19 promoter, downregulating the H19 gene. We identified paxillin in complex with 

cohesin and Mediator of RNA polymerase II, and we propose that this complex mediates the 

activity of the IGF2/H19 gene cluster. We present a novel mechanism for gene regulation by 

a focal adhesion protein paxillin. Our observations contribute to a mechanistic explanation of 

paxillin role in proliferation and fetal development.  

We further present here two aspects of nuclear-localized PIP2. First, we show that PIP2  isa 

stable component of RNA Pol I transcription complex throughout the whole cell cycle 

indicating its wider role in nucleolar organization. Second, we state here for the first time that 

a significant portion of nuclear PIP2 is located in previously uncharacterized spherical 

structures, which are distinct from nuclear speckles and we refer to them as PIP2 islets. They 

are surrounded by nucleic acids and proteins, while the inner space seems to be mainly 

composed of carbon-rich compounds. We show that PIP2 islets are evolutionary conserved 

from protozoa to human and we link them to RNA Pol II transcription, since they co-localize 

with nascent RNA transcripts and their depletion by PLC enzyme reduces the level of 

transcription. 

 


