Supplemental data

Characterization of the DUX4c gene. 

We have identified the intron-less DUX4c gene by analysis of a published genomic sequence (GenBank accession no. AF146191) containing FRG2. Because these regions have a very high GC content, we wanted to confirm the DUX4c sequence on two different genomic clones. The first one was a 2.4-kb EcoRI/KpnI subclone of the c34 cosmid [1] that we named p2.4kb-DUX4c. Its sequence was identical to the #AF146191 reverse/complement except for a C(T transition at coordinate 1,421. In addition, we subcloned a 3-kb EcoRI fragment from PAC 202J3, yielding p3kb-DUX4c: we determined its sequence GenBank accession no.  AY500824) that presented the same transition and 5 additional mismatches with #AF146191. All these differences involved a G or a C, and two were missense polymorphisms (see protein study below). 
We aligned the DUX4c sequence with the homologous DUX4 gene that we had previously identified in the two 3.3-kb elements left in the D4Z4 locus of a patient ([2]; GenBank accession no. AF117653). The 3-kb EcoRI fragment containing DUX4c presented about 80% identity with the 3.3-kb KpnI fragment containing DUX4. A putative variant poly-adenylation signal (GATAAA instead of AATAAA; [3]) was found 859 bp downstream from the DUX4c stop codon. 

Characterization of the DUX4c mRNA ends. 

We first set up the experimental conditions on mouse C2C12 cells transfected with the DUX4c genomic clones (p3kb-DUX4c, p7.5kb-DUX4c) or pCIneo-DUX4c in which the CMV enhancer/promoter is coupled to the DUX4c ORF (positive control). Total RNAs were extracted 24h post-transfection and submitted to RNA ligase-mediated rapid amplification of 5’ ends (5’RACE) using a method that only targets capped mRNAs. For the positive control (transfection with pCIneo-DUX4c) the RT and nested PCR (primers # 68 and # 73, see Table 1) yielded the 600-bp fragment expected for transcription from the CMV promoter. 5’RACE products of about 110, 300 (highest abundance) and 450 bp were obtained from cells transfected with the DUX4c natural gene (not shown). These were lacking in transfections with the insert-less vectors or when the tobacco acid pyrophosphatase (TAP) that removes the mRNA 5’ cap was omitted. The products were cloned and individual sequence start sites (a,b) were reported in Fig S1A. Besides one that was within the ORF (not shown) the 9 sites mapped over a 200-bp region around two GC boxes and the CATAA sequence, and fitted with the consensus initiator sequence (C/T CAN T/A C/T C/T; [4]). The 300-bp 5’RACE product started at coordinate 873, just 3’of a putative GC box conserved in DUX4. Another mapped 3’ of an E box shared with DUX4 and where a start site had been found.
We then performed 3’RACE with a nested PCR (primers #350 and #351; Fig. S1B) on total RNA of C2C12 cells transfected as above. A major product was found with the DUX4c natural gene but lacking in the negative controls (transfections with the insert-less vectors, not shown). The 3’RACE products were cloned in bulk and sequenced. Multiple ends were detected following cloning of the PCR products and sequencing (from position 2440 to position 3556, major product position 2629:* in Fig. 7B). The larger fragments had one intron spliced out that removed the putative variant polyadenylation signal therefore not functional (Fig. 7B). This putative variant polyadenylation signal was not found in any RT product because either they were too short, or it mapped within the spliced intron. There was no A stretch just 3’ of the different ends mapped on the DUX4c gene that could allow hybridization of the oligo dT adapter used for the RT step, suggesting that the mRNAs were polyadenylated post transcription. In replication-dependent histone genes that lack such signal, a conserved hairpin structure in the 3’ UTR and a specific interaction of a purine-rich region with the U7 snRNA allow processing of the mRNA ends [5]. The DUX4c 3’ UTR harbours 2 purine-rich regions (>80%), several UUUC motifs and multiple direct and inverted repeats predicted to form hairpins (GeneBee; [6]) that might be similarly used.
Characterization of the DUX4c protein.

The DUX4c gene encodes a putative 374-residue protein with a theoretical molecular weight of 39.4 kDa. Its sequence was aligned with the homologous DUX4 protein (Figure S2) showing that the double homeodomain and most of the carboxyl-terminal domain (residues 1-342) were identical. DUX4c was 50-residue shorter and its last 32 amino acids only presented 40 % identity with DUX4. The nucleotide sequence differences described above in DUX4c genomic fragments only resulted in two amino acid changes. The Val/Ile 229 polymorphism was observed both in DUX4c and DUX4; while the Ala/Pro 272 polymorphism seems specific to DUX4c since published DUX4 sequences only encode Pro272. The theoretical isoelectric point of DUX4c was 11.1 (www.expasy.org), i.e. much higher than for DUX4 (pI: 8.7).

Three other amino acid changes (L11F, P316S and V365L) were deduced from polymorphisms of  genomic DUX4c sequences reported on Genome Browser website UCSC (http://genome.ucsc.edu/ : Human Mar. 2006 (hg18) assembly) [7,8]. 
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