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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

A wild-type osm-5(p813) che-11(e1810)
amphids

amphids phasmids

amphids

phasmids phasmids

]

CZ27H5.7a..GFP

B C27H5.7a::GFP OSM-1::GFP CHE-13::GFP

amphids phasmids amphids phasmids amphids phasmids

wild-type

osm-12{n1606)

191



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 0sm-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
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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::¢fp 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 um.
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Table 5.1

Tahla 1. 3AGE and X Box Data Identify a 3at of Strong Candidate Cilia-Related Genes

Gene SAGE Data Xbox Data Other Studies Annotation £

Model Name [ P M G Sequence Pos.  Score A B [ o Description

Y{10GEBALE  bhs-1 18 1 1} 1} GTTCCCATAGCAAG a8 1929 o BBES1

FEOCE.T che-13 26 3 1 1 GTTGCTATAGCAAT 73 1770 o S IFT&T

C2THL.Ta B a 1} 1 GTCTCCATAGCAAG 102 1907« o o o Unchamctarized

TOBGE.2 T 1 1} 1} GTTGCCATGGCAMA  BE 16.41 Myosin heawy chain-
like

Y3BF2AL.2 [ 1 1} 1} GTTGCOGTGECAAT  BE 1641 o B8 domain containing

RH.2 o=m-6 [ 1 1} 1} GTTACCATAGTAAC a8 1888 o IFT&2

F3286.2 & 1 0 0 GTTGCOCTGETAACS ™ 1685 o IFTR1

FaeG14 che-2 & 1 1 1 GTTGTCATGGTGAC 120 1620 o o IFTRO

F13G10.2 amx-1 & 1 1} 1 GOTACCATGACAAC 144 14.52 Monoamine oxidase

F3aD2.4 & 1 1} 1} ATCACCATGACAAG 158 12.85 Unchamctarized

MO4G12.3 goy-34 4 a 1 1} GTCTTCACAGCAAC 122 11.08 o Guanylate cyclasa

KADGE.4 4 1 1} 1} GTCACCATGECCAAT 130 12.85 Uncharmc tarized

Y44 G8AA o=m-5 B 2 1 1} GTTACTATGGCAAC 114 1978 o o IFTRE

WO2B12.3c  rsp-f T a 2 1 GTTGTCATGGCTAC 1 15.18 Splicing factor

F33H .1b daf-19 28 ] [ T GTTTCCATGGARAG 108 19.61 RFX transcription
factor

FOBCEA sto-1 a0 ] B [ TITTCCT TGGTARC 2 12,60 Stormnatin

KORE 6.4 a 1 0 0 GTTCCCTIGGCAAC B3 1741 B8 domain containing

F13BA.5 kar-1 a 1 1 1} TITTTCTTGECAAD 104 10.65 Kinese regulator
of Ras

YI2E0A6 a 1 1} 1} GTTGTCAGGETAAC 186 13.52 Inwersin-like

Y4D4A4 [ 1 1} 2 GTTGCCACGTTAAC 140 12.45 EMPTO

Fa2AR.5 sto-2 [ 1 2 1 GTTTCCTTAAARAC 184 11.48 Stomnatin

F2BE10.4c 1 4 1} 2 GTCEOCAGAGCAAC  BO 13.08 Titin/Connactin

F2om4 2.3 hbs-2 B | 1} 1 GTATCCATGGCAAG a3 002 BBSZ

ICR4E & 2 1 1} GTTTATTTGGTAAC a8 1141 Sarine proteasa
inhibitor

YATA1AS 2 a 1} 1} GTCAATATGACAAT 178 10.26 Glucose transporter

BOZ#.5a 2 1 0 1 GTTACCATATCAGT 16 11.18 Thioradoxin

B0432.5a cat-2 2 1 1} 1} GTCCCCACGCCAAC 36 10.97 o Tyrosine hyd oxylase

FaeHI1.1e  fi-f 2 1 1 1} GTTTCCGT TACAAC TE 10.08 o Fibulin

K22 2 1 1} 1} GTTTCCATAGCAAD B3 2074 Retinitis pigmentosa 2

CaTF24 2 1 1 1} GTCACCATAGCAAC B3 18.4 Unchamctarized

TR A osm-1 2 a 1} 1 GCTACCATGGCAAC  BG 1784 o o IFT172

COSE10.2b -1 2 1 1} 1} GTACTCATGCTAAC 1 10.20 Diacylglyceral kinasa

HH Go2.2 2 1 1 1} GTCTCCATGACAAC 158 16.96 SarinafThraanine
kinasa

GC26BA.5 2 a 1} 1 GTTTGCATAGTCAC 174 10.4 Sarine proteasa

THM.6 abu-11 2 a 1} 1} GTCAACATAACAAT 220 10.56 Karatin associated

KOTGa.2 [ ] 1 1 GTTGCCATAGCGAC 7O 17.20 o Unchamacterized

KOEHT.2 [ | 1 1 TTT TOCATAATAAS 238 11.48 Ankyrin epeat protein

Ri6a3 [ | 2 a ATCTOCTTGGCAAC 248 13.43 AMME Syndmome 1

Ri148.2 T 4 1} 1} GTTTCCATATTAAT 228 11.48 G patch and KW
motifs

TK1161. e wab-10 T 4 1 1} GTTTTTATGGCAAA 238 12.52 MACF

R H0.6 hbs-§ 18 1 2 a GTCTCCATGGCAAC B4 2085 o BBSS

T24M .1k sqw-5 & | 1} 1} GTTCCTTOGGCAAC 33 11.00 Chodroitin synthase 2

F&omM 2.4 a 2 1 1} ATTACCATAGTTAC 170 12.82 Transmem brana
protein

GCo2HTA a 2 1} 1} GTCTCCATGACAAC 184 1686 o Unchamctarized

[aR1ali =N [ 4 2 2 GTTGCCATGACAAC TG 1748 o Ciynein light chain

C4BEG.R [ 4 2 1} GTTTCCATGACAAG 8O 18.63 Bi protein

FoOBBAZ24 13 1 1 1 Pmminin 1

FKE20.4 B 2 1 2 o o WD-mepeat domain 19

CE4GT.4 4 4 1} 1} GTTGCCATGGCAAT 172 1741 o WD-mepeat protein 35

F&4C .6a a ] 1 2 GTTACCATGGATAT 106 1650 o TPR mepeat containing

ZK328.7a 1 1 1 1} GTTACCATGGCAAT BE 1784 TPR mepeat containing

F18He.2 1 5 2 1 GTCTCTATGGTAAC 150 17.25 o ARLZ

CATER.B o a 1} 1} GTTACCATGCCAAG 108 17.08 Unchamctarized

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'’) 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.).

195



