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Abstract 

This thesis focuses on the functional and genetic variation of interferon-inducible 

transmembrane protein 3 (IFITM3) in humans and chickens, and investigates 

IFITM3’s interaction partners during influenza infection. IFITM3 confers resistance to 

multiple pathogenic viruses, including influenza virus, dengue virus and West Nile 

virus1,2. This has been shown both in vitro and in a knock-out Ifitm3 -/- mouse model3. 

Although the current mechanism of restriction is unclear, IFITM3 accumulates within 

late endosomes and prevents fusion of the virus and host membranes. The 

disruption of viral pore formation prevents the release of viral nucleic acids and 

proteins into the cell cytoplasm4-6. 

These findings were advanced here by analysis of the prevalence of single 

nucleotide polymorphisms (SNPs) in the IFITM3 locus of people hospitalised during 

the 2009 influenza A/H1N1 pandemic. In particular, the rare ‘C’ allele of SNP rs12252 

was identified as being over-represented in hospitalised patients compared to 

matched controls. Algorithms used by dbSNP suggested that rs12252 caused 

alternative splicing of the IFITM3 transcript, potentially creating an N-terminally 

truncated protein. We hypothesised that the recessive ‘C’ allele would increase the 

abundance of truncated proteins with respect to the full-length proteins, explaining 

the poor response to influenza shown by these patients. Using quantitative RT-PCR, 

we detected the expression of alternative IFITM3 transcripts in both primary airway 

epithelial cells and lymphoblastoid cells. Stimulation by type I interferons increased 

the abundance of both transcript types. However, no association was found between 

the rs12252 allele and the ratio of the transcripts.  

Thus far, the function of IFITM3 has only been investigated in mammals. Wild birds 

are an important reservoir for influenza infection, and chickens are particularly 

susceptible to highly pathogenic strains, such as H5N1. We used the human IFITM3 

transcript to perform BLAST searches on the chicken genome and identified three 

orthologous IFITM proteins. These proteins were over-expressed in a human cell 

culture system and were shown to restrict several HA subtypes of influenza virus and 

two lyssaviruses. Furthermore, endogenous chicken IFITM3 expressed in DF-1 cells 

was shown to inhibit influenza A replication. 
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In order to understand the mechanism used by IFITM3 to restrict enveloped virus 

entry, co-immunoprecipitations were optimised for various conditions and cell-based 

signalling assays using luciferase reporter plasmids controlled by an ISRE, an IFNβ 

promoter domain or an NF-κB binding domain were carried out. However, IFITM3 

was not shown to increase signalling by any of these pathways with or without 

influenza virus infection. 
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