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Course Description

The intraflagellar transport (IFT) machinery is an evolutionarily
conserved system shuffling proteins and signaling molecules into
and out of the cilium. Cilia are composed of a basal body located
beneath the cell surface, and the out-projecting axoneme is
surrounded by an external membrane continuous to the plasma
membrane of the cell. Based on different axoneme architecture,
cilia are motile when containing a central pair of MTs
surrounded by nine doublet MTs (9+2), and non-motile when
containing only outer nine doublet MTs (9+0). Non-motile cilia,
also called primary cilia, participate in a number of chemo-,
thermo-, and mechanosensory tasks, and act as the antenna of the
cell. In C. elegans, none of cilia are motile, whereas 60 out of
302 neurons possess cilia at the ends of their dendritic processes.
The primary chemosensory organ of C. elegans is built from a
subset of 12 amphid neurons. Ciliogenesis is tightly linked to the
precise assembly and maintenance of ciliary building blocks by
IFT. Two kinesins (heterotrimeric kinesin-2) and (homodimeric
kinesin-2 OSM-3) cooperatively power the anterograde travel of
the “IFT train”, whereas at the turnaround zone (at the tip of
cilia) these motors become deactivated and IFT dynein moves
the (reassembled) train retrogradely back to the base of the




cilium. Notably, in C. elegans, cilia cannot grow when IFT
kinesins such as OSM-3 are mutated (Nachury, 2018; Prevo et
al., 2017). The rationale behind studying IFT is that numerous
human ciliary disorders (collectively termed ciliopathies) are
linked to defects in the IFT machinery, often leading to abnormal
cilia growth. Particularly comprised are Bardet-Biedl syndrome
(BBS), Joubert syndrome (JS), polycystic kidney disease (PKD),
primary ciliary dyskinesia (PCD), Meckel-Gruber syndrome
(MKS), nephronophthisis (NPHP), and various forms of retinal
degeneration (Brown and Witman, 2014; Satir, 2017). It is worth
mentioning that PKD is a wide-spread disease in Taiwan (Yu et
al., 2016). In this seminar, we discuss current state-of-the-art
research on the molecular basis of IFT and its relation to human
diseases.

—. IExERE
Text Books

(1) “The Neurobiology of C. elegans” by Eric Aamodt; (2) “C.
elegans Atlas” by Hall and Altun; (3) “C. elegans: A Practical
Approach” by Ian Hope; (4) “C. elegans II” by Riddle et al.
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Teaching Method

Introductionary lecture by teacher and assigned student’s
presentations on current topics on intraflagellar transport and its
relation to cilia-based diseases.
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Syllabus

2 hourly seminar (whole semester) to discuss current state-of-
the-art research on the molecular basis of intraflagellar transport
and its relation to human diseases.
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Evaluation

Class performance: 35%. Assigned presentation: 45%.
Attendance: 20%.
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