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Introduction
Binding of TNF to TNF receptor 1 (TNFR1) induces
both the survival pathway by activation of the NF-kB
transcription factor, and the death pathway by apoptosis.
Mutations in the TNFR1 gene (TNFSFRIA) are respon-
sible for the auto-inflammatory disease TRAPS, a domi-
nantly inherited hereditary recurrent fever. Various
defects such as defective TNFR1 receptor shedding, pro-
tein misfolding, NF-kB activation, or apoptosis have
been associated with the pathogenesis of TRAPS.
Previously, we have identified TNFR1-d2, an exon2-
spliced transcript of TNFRSF1A. TNFR1-d2 is expressed
in a tissue-specific manner in contrast to ubiquitous
expression of the full-length TNFR1 transcript.

Objectives

This study aimed to analyze the TNFR1-d2 protein
expression and its function in NF-kB signalling path-
ways and to investigate the possible role of TNFR1-d2
in TRAPS physiopathology.

Materials and methods

Translation analyses of TNFR1-d2 were performed in
HEK293T by over-expression of different TNFR1-d2
cDNA constructs fused to the Flag tag. HEK293T trans-
fected cells were used to measure internal ribosome entry
site (IRES) activity and NF-xB-activation by luciferase
assays. Subcellular localization of the TNFR1-d2 fused to
the GFP protein was studied in MCF7 cells, followed by
staining of different cellular compartments and confocal
fluorescence microscopy analysis.
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Results

We showed that TNFR1-d2 is translated from an alterna-
tive start codon due to an IRES activity created by the
exons 1 and 3 junction. The methionine 109 located in
exon 4 in-frame with TNFR1 was used, resulting in a puta-
tive new protein isoform lacking its N-terminal region.
Subcellular localization showed that the full-length and
TNEFR1-d2 proteins shared the same intracellular localiza-
tion to the Golgi complex. Since the ¢.224C>T (p.Pro75-
Leu, P46L) and c.236C>T (p.Thr79Met, T50M) mutations
in exon 3 lie in close vicinity to a strong Kozak consensus
sequence, we hypothesized that these 2 sequence variants
could affect TNFR1-d2 translation. Interestingly, we found
that only TNFR1-d2 carrying the severe T50M mutation
was translated through the mutated codon which induced
a decrease of the IRES activity. Moreover, whereas overex-
pression of wild type TNFR1-d2 was not associated with
increased NF-xB transcriptional activity, TNFR1-d2-
T50M seemed to increase NF-xB activity as compared to
the empty vector.

Conclusion

Our results support that the TNFR1-d2-T50M translation
defect could lead to a gain-of-function of TNFR1-d2, sug-
gesting that TNFR1-d2 may account for the physiopathol-
ogy of TRAPS in patients carrying the T50M mutation,
which is associated with a severe TRAPS phenotype.
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