
XIX CONVEGNO TRIENNALE SUGLI ASPETTI CLINICI E SOCIALI DELL’EMOFILIA ABSTRACT N. BEST-09

2.04 Inhibitors

Abstracts printing tool powered by pagepress.org

IMMUNOGENIC IMPLICATIONS OF TRANSLATIONAL READTHROUGH MODULATE
THE ASSOCIATION OF F8 NONSENSE MUTATIONS WITH INHIBITORS IN
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Introduction. In Hemophilia A (HA), nonsense mutations in-
troducing  premature  termination  codons  (PTCs)  in  the  F8
gene are a major determinant of inhibitor development, yet
they exhibit a wide and often unexplained variation in clini-
cal  risk.  Translational  readthrough  (Rdthr)  is  a  molecular
mechanism that can override PTCs, producing traces of ful-
l-length factor  VIII  (FVIII).  This  process  may result  in  the
synthesis  of  either  wild-type  (WT-Rdthr)  or  missense  pro-
teins, potentially modulating the patient's immune tolerance
toward therapeutic FVIII (tFVIII).
Aims.  The study aimed to  classify  F8 nonsense mutations
based on their propensity for translational readthrough and
to investigate how the predicted protein output and its affini-
ty for HLA-DRB alleles influence the risk of inhibitor forma-
tion in HA patients.
Materials and Methods. A total of 335 unique PTCs from
1048 patients in the EAHAD database were analyzed. PTCs
were  categorized  by  inhibitor  status  (from  PTCinh=0  to
PTCinh≥3). In silico predictions were used to identify PTCs
capable  of  WT-Rdthr  (re-insertion  of  the  original  amino
acid).  For  PTCs  without  WT-Rdthr,  the  binding  affinity  of
predicted missense peptides to 26 common HLA-DRB alleles
was calculated using NetMHCII and compared to tFVIII. Ex-

perimental  validation  was  performed  using  recombinant
FVIII-luciferase  constructs  to  measure  readthrough  output
in vitro.
Results.  WT-Rdthr  was  significantly  more  frequent  in  pa-
tients  without  inhibitors  (PTC inh=0,  20.1%)  compared  to
those with inhibitors and was entirely absent in PTCs detect-
ed in three or more inhibitor-positive cases (PTC inh≥3, 0%;
p=0.0001).  PTCs  in  the  light  chain  (A3-C1-C2  domains)
showed lower WT-Rdthr rates and a higher association with
inhibitors.  Furthermore,  for  PTCs  where  only  missense
variants  are  produced,  the  mean  differential  affinity  for
HLA-DRB alleles  was  significantly  higher  in  inhibitor-posi-
tive patients than in inhibitor-free cases (p<0.0001). This dif-
ference became more pronounced as the number of patients
with inhibitors for a specific PTC increased.
Conclusions. The study provides a novel genetic classifica-
tion for HA nonsense mutations.  It  demonstrates that both
the qualitative nature of readthrough (presence of WT-FVIII)
and the immunogenicity of predicted missense variants (H-
LA-DRB affinity) are critical modulators of inhibitor risk. Th-
ese findings improve the prediction of personalized inhibitor
risk and may be applicable to other genetic diseases caused
by PTCs.
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