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Figure 5.1 
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Figure 5.1. Expression Analysis of Candidate Cilia-Related Genes Identifies New 

Genes Expressed Exclusively in Ciliated Cells 

Shown are whole-worm GFP and GFP/DIC merged images of transgenic 

animals expressing the indicated transcriptional gfp reporter. Expression is 

restricted to ciliated cells such as the amphid neurons (bracket), the labial-

quadrant neurons (asterisk), and the phasmid-tail neurons (arrowhead). Note 

that for some markers (e.g., C54G7.4 and K07G5.3), the weak signals along the 

midbody are due to the nonspecific autofluorescence of gut granules. 
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Figure 5.2 
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Figure 5.2. The Ciliary Localization of C27H5.7a Is Disrupted by Mutations in IFT 

and bbs Genes 

Shown are one set of amphid and phasmid cilia, with the ciliary axonemes (cil), 

transition zones (tz), dendrites (den), and cell bodies (cb) indicated in the left-

hand panels. All images are similarly sized and oriented, with the tz positions 

indicated in all panels.  (A) Localization of GFP-tagged C27H5.7a in wild-type, 

osm-5(p813), and che-11(e1810) mutant backgrounds. In the wild-type, 

C27H5.7a::GFP localizes at the transition zones and along ciliary axonemes, 

whereas in osm-5(p813) and che-11(e1810) mutants, C27H5.7a::GFP accumulates at 

transition zones in osm-5 mutants and along the stunted ciliary axonemes of che-

11 mutants. The question mark indicates that the tz position cannot be accurately 

identified.  (B) C27H5.7a::GFP mislocalizes along bbs-7 (osm-12(n1606)) mutant 

cilia, displaying accumulation at the midpoint of the ciliary axonemes 

(arrowhead) and within the distal segment (asterisk). Similar mislocalization 

along bbs-7 mutant cilia is also observed for four GFP-tagged IFT proteins, 

namely OSM-1, CHE-13, OSM-6, and CHE-2 (see Figure S5 for OSM-6::GFP and 

CHE-2::GFP images). 
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Figure 5.3. Mutation in C27H5.7a Causes the Structural Cilia Defect in dyf-

13(mn396) Mutants 

(A) A schematic of the putative exon/intron structure of C27H5.7a shows the 

guanine-to-adenine splice acceptor mutation in dyf-13(mn396).  (B) The dye-

uptake-defective phenotype (Dyf) of dyf-13(mn396) mutants is rescued by the 

C27H5 cosmid and by a transgene containing the wild-type C27H5.7a gene. 

Shown are the percentages of sensory organs with normal dye-fill in the 

indicated number of amphid and phasmid neurons. “n” denotes number of 

sensory organs scored and “nd” denotes not determined.  (C and D) The cilia of 

dyf-13(mn396) mutants are short, lacking distal portions. Shown are GFP images 

of animals expressing a ceh-23 promoter::gfp transgene in the phasmid neurons. 

Anterior is to the left. Note that the phasmid cilia of dyf-13 mutants are shorter 

than those of wild-type animals. The following abbreviations were used: den, 

dendrite; tz, transition zone; ms, middle segment; and ds, distal segment. The 

scale bar represents 5 µm. 
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Table 5.1 

 
Shown are all genes (46 in total) that are enriched for SAGE tags in the ciliated-cell transcriptome (C), with R1.5-fold enrichment versus the 
pan-neural transcriptome (P) and R2.0-fold enrichment versus the muscle (M) and gut (G) transcriptomes, and with a canonically-
positioned 
(Pos) putative X box (i.e., within 250 bp of the start codon). Only genes with homology to a human gene (Blast E-value < e-1 0) are 
represented. 
Genes are sorted according to the level of SAGE tag enrichment in the ciliated-cell transcriptome versus the other three transcriptomes. The 
seven candidate cilia-related genes at the bottom of the table are included on the basis of their high ranking in the individual SAGE or X 
box 
tables (Tables S1 and S4, respectively). Check marks indicate genes identified as candidate ciliary genes in three previous genomics and 
proteomics studies, namely (A) Li et al., (B) Avidor-Reiss et al., and (C) Ostrowski et al., or as a sensory-neuron-type-specific 
gene ([D] Colosimo et al.). 


