The TFIID complex is a new autoantibody target in systemic sclerosis
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Systemic sclerosis (SSc) is characterized by systemic fibrosis, vascular dysfunction,
and the presence of antinuclear autoantibodies. The major SSc-associated antinuclear
antibodies include anti-centromere, anti-topoisomerase |, anti-RNA-polymerase |ll and
anti-fibrillarin autoantibodies [1]. These autoantibodies are generally mutually

exclusive and define clinically relevant subgroups.

In up to 10% of persons with SSc, the target antigens of the antinuclear autoantibodies
are unknown. Using an unbiased immunoprecipitation-mass spectrometry (IP-MS)
approach we recently identified novel and rare autoantigens in SSc, including
telomere- and telomerase-associated proteins and components of the spliceosome

[2,3]. Using IP-MS, we here describe another new target antigen in SSc.

We examined a database of IP-MS identifications of 106 persons with SSc from two
Belgian academic hospitals [Ghent University Hospital (n=48) and University Hospitals
Leuven (n=58)] without autoantibody specificity as tested by commercial assays,
previously described in reference [2], for potential novel autoantibody targets
associated with transcription. TATA-binding protein (TBP)-associated factors (TAFs)
were precipitated by sera of four persons (two from Ghent, two from Leuven)
(confirmed in a second experiment, supplemental table 1). Together with TBP, TAFs
form the three-lobed transcription factor IID complex (TFIID) (figure 1B). The TFIID
complex recognizes core promoter sequences on DNA. The binding of TFIID is the first
step of the assembly of the preinitiation complex, which is needed to position RNA

polymerase Il onto the correct DNA sequence to start transcription [4].

In order to identify additional cases, we tested samples from individuals with SSc with
unidentified autoantibodies from 3 extra hospitals [Cliniques Universitaires Saint-Luc

(Belgium) (n=45), Chris Hani Baragwanath Hospital (South Africa) (n=28) and Centre



Hospitalier Universitaire d’Angers (France) (n=13)] by IP-MS. The analysis was done
by QTOF MS (method described in supplemental data). Two additional cases
precipitating TFIID subunits were identified (supplemental table 2). Figure 1A and
supplemental table 3 summarize the results from a confirmatory experiment including
all 6 anti-TFIlID-positive cases and 6 controls (3 healthy controls and 3 topoisomerase-
| antibody-positive disease controls). In the 6 index cases, different subunits of the
TFIID complex were identified in the immunoprecipitate: TAF2, TAF4, TAF4B, TAFS5,
TAF6, TAF8, TAF9, TAF9B, TAF10, TAF11, TAF12 and TAF13. TBP was identified in
2/6 of the cases. In controls, only TAF9 and TAF9B were precipitated. In order to
confirm the specificity of anti-TIFIID antibodies for SSc, IP-MS was performed in
healthy individuals (n=34) and in patients with inflammatory myopathy (IIM, n=12),
Sjogren’s disease (SJD, n=12), systemic lupus erythematosus (SLE, n=36) and anti-
topoisomerase-l-, anti-centromere- or anti-RNA polymerase llI-positive SSc (n=28).
TAF9, TAF9B and TAF10 were often precipitated in these control samples
(supplemental table 4). The HEp-2 indirect immunofluorescence patterns of the anti-
TFIID antibody-positive patients were nuclear speckled (n=4), nuclear
speckled/homogeneous and nuclear speckled/nucleolar. Clinical features are shown
in figure 1A and supplemental table 5. Five of 6 patients had interstitial lung disease
and 4/6 patients had limited cutaneous SSc. None of the anti-TFIID antibody-positive

patients had scleroderma renal crisis or pulmonary arterial hypertension.

Autoantibodies against TBP have been described in up to 24% of persons with
systemic sclerosis, overlap syndromes and systemic lupus erythematosus [5].
However, in this study purified recombinant TBP, without the other subunits of the
TFIID complex, was used as protein source [5]. Notably, we found TBP in the

immunoprecipitate of some anti-TFIID-positive samples. As we did not encounter



similar IP-MS results with sera of persons with SLE, IIM and other controls, the anti-
TFIID autoantibodies identified here are most likely distinct from the non-specific
reactivity identified in the study of Chauhan et al. [5]. Similarly, we observed
nonspecific precipitation of TAF9, TAF9B and TAF10 subunits, but precipitation of
multiple (other) subunits was restricted to the six index patients. The exact epitope of
the anti-TFIID autoantibodies in persons with SSc is currently unclear, but it is possible
that it is a conformational autoepitope that depends on higher-order protein interactions
in the protein complex which are not easily captured by recombinant protein-based

assays.

In conclusion, we describe TFIID as a new target of autoantibodies in SSc, thereby
expanding the spectrum of SSc-associated autoantigens related to transcription. In the
future, international multicentric IP-MS studies are needed to characterize and further
delineate potential clinical associations of anti-TFIID autoantibodies, in parallel to other

new and rare autoantibodies in SSc.
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