
 

 

HNRNPD: a master regulator of microRNAs in response to ischemic stress? 
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Project description:  

The human body consists of many different types of cells. It has long been recognised that cell type is flexible, and that 
cells may change into different types of cells in response to several factors, one of which is exposure to stresses such as 
high glucose or oxygen starvation. Cell identity changes in response to cell stress underpins a lot of common chronic 
diseases such as cancer, diabetes and kidney disease. The factors that lead a cell to become (or remain) a particular cell 
type are still being unravelled, but we know that both genes that code for proteins, and those that represent the ‘dark 
matter’ of the genome are involved. It is now becoming evident that these ‘dark matter’ genes, which produce products 
known as non-coding RNAs may be particularly important in determination of cell identity, since this class of genes is very 
responsive to the environment in which a cell finds itself.  

In past work, we have discovered a gene (named HNRNPD) that controls many non-coding genes, but especially one class 
of non-coding genes called microRNAs, which has a pivotal role in cell identity decisions. In this project we plan to identify 
and characterise miRNAs that are regulated by HNRNPD but also involved in cell identity decisions, and demonstrate that 
by altering their levels we can protect cells from changing identity in response to oxygen starvation. These could be 
targeted in the future to protect kidney cells from oxygen starvation during major surgery, multiple organ failure or sepsis, 
which is sometimes called blood poisoning. 

We will first uncover which of the >2000 miRNAs known to exist is responsive to temporary oxygen starvation in rat kidneys 
from which data are already available. Secondly, we will use human kidney cells where we have removed HNRNPD to 
identify which miRNAs are regulated by HNRNPD. From these data, we will then identify miRNAs that are both regulated 
by HNRNPD, and by temporary oxygen starvation. We will then use a statistical process to identify which of the resulting 
miRNAs are likely to be the most important, and then turn them on or off as necessary in human kidney cells in culture to 
investigate the effects of this on cell identity. 

This work may identify some miRNAs that could be used in the future to protect kidney cells from changing identity 
following major surgery or other causes of interrupted oxygen supply to the body’s tissues. 


