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B. 

 
 
Figure S1.  Whole Genome RSPH9 and RSPH4A Linkage Scan Results 
 
(A) Genome scan results for Family UCL152 showing results for all chromosomes.  Family 

UCL146 was subsequently genotyped across the UCL152 chromosome 6 RSPH9 locus 
to generate the joint lodscore for both families shown in Figure 1.  Analysis was 
performed using GENEHUNTER 2.1r5. 

(B) Genome scan results for the five transposition defect families linked to RSPH4A: 
UCL105, UCL131, UCL132, UCL138 and UCL170, showing results for all chromosomes.  
Analysis was performed using MERLIN 1.01 within easyLINKAGE. 
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Figure S2.  Evolutionary Conservation of Amino Acid Residue Changes in RSPH9 and 
Homology of RSPH4A  
 
(A) Conservation of RSPH9 amino acid Lys268 across multiple species and phyla (red).  
(B) Alignment of human RSPH4A and the two Chlamydomonas homologs, RSP4 and RSP6 
which are 31% and 30% percent identical to human respectively. The Chlamydomonas 
proteins are shorter and align to the human protein C-terminus starting from position Ile211. 
The radial spoke domain in RSPH4A (Pfam PF04712) is located at positions c.207-697 of 
NP_001010892. Human mutations identified in PCD patients are highlighted in red. Alignment 
of 16 species (not shown) shows the RSPH4A Pro87, Gln109 and Gln154 residues are 
located in a mammalian specific N-terminal region not present in ciliate homologs. However, 
the C-terminal Arg490 is highly conserved between mammals and ciliates.
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Figure S3. Representative Example of Confirmation of Mutation Inheritance  
 
MboII restriction digest of exon 5 PCR product confirming the RSPH9 c.804_806delGAA 
mutation co-segregates with the disease status in both extended Bedouin kindreds, in 
accordance with haplotype data. N, wild-type allele homozygote; C, carrier; M, homozygous 
for mutation. 
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Figure S4. Disruption of Zebrafish rsph9 mRNA Splicing by Morpholino Injection  
 
(A) Genomic (7.2 kb) and cDNA (827 bp) structure of zebrafish rsph9 indicating exon 2 
(MOex2) and exon 3 (MOex3) MO location.  
(B) RT-PCR of 72 hpf control or morpholino-injected embryos shows MO effectiveness 
indicating suppression of correct mRNA splicing persists for at least 72 hpf. 24 hours hpf 
showed the same results (not shown). An 837 bp fragment is generated in control embryos, 
but no wild-type mRNA was expressed after either MOex2 or MOex3 injection. Both only 
produced aberrant transcripts.  
(C) Schematic of RT-PCR amplicons generated in MOex2-injected embryos. Three products 
were produced due to disrupted intron 2 splicing: either non-splicing (1.2 kb product), partial 
splicing of intron 2 (1.0 kb product), or deletion of 64 bp from the 3’ end of exon 2 (773 bp 
product) presumably due to use of a cryptic splice donor in exon 2.  
(D) Schematic of RT-PCR amplicons generated in MOex3-injected embryos. Three products 
were produced due to disrupted intron 3 splicing: either partial splicing of intron 3 (910 bp 
product) or a 28 bp deletion at the 3’ end of exon 3 (805 bp product), presumably due to 
cryptic splice sites, or complete deletion of exon 3 (702 bp product). The MOex2 and MOex3 
aberrant transcripts all predict premature truncation of the 277 residue protein due to 
frameshifts. This occurs for MOex2 after 155 amino acids in the 1.2 and 1.0 kb products, and 
after 111 amino acids in the 773 bp product; and for MOex3 after 205, 187 or 132 amino 
acids for the 910, 805 and 702 bp products, respectively. 
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Table S1.  Genomic Sequencing Primers 
 
Exon  Primer 1     Primer2 
 
RSPH9  
Exon 1 5’-CCCAAACTCTGGAAAGGATG-3’ 5’-CCATTCCACTCATCTCAGATCC-3’ 
Exon 2 5’-GCCCAACCCACTAGACAGAA-3’ 5’-CCAGCCTGTTGCCATAATTT-3’ 
Exon 3 5’-AGCGTGATCTGTGTGGCTCT-3’ 5’-CTGCTGGACTCCCAGACATA-3’ 
Exon 4 5’-GGTCCAGTGCAGACAGAAA-3’ 5’-GTGAACCACCAATTCCCACT-3’ 
Exon 5 5’-CCAGTGGAACCATAGCACCT-3’ 5’-ACCAGACGGAGGTGGAGTTA-3’ 
 
RSPH4A 
Exon1.1 5’-AGGGGTTGTACCGAATCACA-3’ 5’-TCAGGAATCACACTCGTGGT-3’ 
Exon1.2 5’-GGACCAGAAACATCATCACC-3’ 5’-CAGAGATACTCACACACCCT-3’ 
Exon 2 5’-CTAATGACCCCAGAAATGTC-3’ 5’-GATCACGCCATTGTACTCCA-3’ 
Exon 3.1 5’-TCACCATGTTGGCCAGTCTT-3’ 5’-ATGAACCAGGAAGACCATGG-3’ 
Exon 3.2 5’-GATGTAGCTGAAGAGAGGGA-3’ 5’-ATCCCTGGGACCTTCAGTTA-3’ 
Exon 4 5’-AGCACGGTCCTTTCCTTGAA-3’ 5’-ATGGGAAGAGGATGAGACCT-3’ 
Exon 5 5’-TCATGAAGTACCCTCCTGAT-3’ 5’-CAGAGCAAGACTCTGTCTCA-3’ 
Exon 6 5’-TGCTTGTGGTCTAGGTGTAG-3’ 5’-ACACACCCCTTATATGGGAC-3’ 
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