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Division Immunology 

Supervisor Klaus Okkenhaug 

 

Second supervisor  

(If supervisor’s contract ends 

before October 2025) 

 

Project title Regulation of integrin function on Treg by PI3K 

 

Project abstract for advert 

(Max 100 words) 

Regulatory T cells (Treg) are a major barrier against effective 
immunotherapy. We have previously shown that inhibiting 
PI3Kdelta shifts the balance of the immune system by 
preferentially inhibiting Treg. It remains unknown; however, 
exactly why tumour-associated Treg are particularly susceptible to 
PI3Kdelta inhibition. The successful applicant will test the 
hypothesis that a major function of PI3Kdelta in Tregs is to regulate 
the integrin LFA-1. We will determine how kinase-dead or 
hyperactive mutants of PI3Kdelta affect the recruitment and 
migration of Tregs within tumours.  

Keywords 
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Full details (Max 250 words) 

Will be published on 

Departmental website; 

please do not include 

confidential information 

Immunotherapy is revolutionising the treatment of cancer by 
engaging the immune system to eliminate tumour cells. Regulatory 
T cells (Treg) are a major barrier against effective immunotherapy. 
We have previously shown that inhibiting PI3K shifts the balance 
of the immune system by preferentially inhibiting Treg. It remains 
unknown; however, exactly why tumour-associated Treg are 
particularly susceptible to PI3K inhibition. 
 
The student will test the hypothesis that a major function of 
PI3Kdelta in Tregs is to regulate the integrin LFA-1. LFA-1 plays a 
key role in the recruitment of leukocytes out of circulation and into 
lymph nodes as well as in interactions with antigen presenting cells 
(APCs). They will determine how kinase-dead or hyperactive 
mutants of PI3Kdelta affect the recruitment and migration of Tregs 
within tumours. They will also monitor how mutations in PI3Kdelta 
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affects Treg interactions with dendritic cells in the tumour 
microenvironment and draining lymph nodes. 

Using a CRISPR/cas9 screen of proteins that can bind PIP3 (lipid 
produced by PI3K), we found that Kindlin-3 is an important 
activator and RASA-3 a key inhibitor of LFA-1. By deleting these 
proteins in Tregs, we expect to suppress or increase LFA-1-
dependent adhesion. Therefore, conditional knock-out models of 
Kindlin-3 and RASA-3 will enable analysis of the effect of both up 
and down-regulated LFA-1 adhesion on  tumour-associated Tregs. 
Importantly,  these models will allow us the student to assess 
whether deletion of RASA-3 is sufficient to restore Treg-mediated 
suppression of tumours in PI3K deficiency.   

These experiments will elucidate how PI3K-dependent LFA-1 

activity controls Treg-mediated suppression of immune 

responses. 
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