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Comparative genomics to find genes for cilia

Chlamydomonas

17,000

Li et al., 2004



Comparative genomics identifies ~700
proteins that are only in organisms with cilia

Chlamydomg
700



Human disease genes (BBS5, MKS1, LRRC6)
INn the cilia comparative genomics list
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Kyattala et al., 2013
Horani et al., 2013



Many proteins show th Is cilia -specific pattern over
40 species
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Wild-type

Mutant

Dutcher et al., 1984

Rul Zhang

Changing Technologies:
Single particle cyro -electron microscopy
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Identification Process Location

Tertiary structure

Position at inner junction known from
previous studies. Homology model
fitted to the density and adjusted
to better fit the map.

Inner junction

Secondary structure

Predmﬁon: MNGDVAGSLFTSTYRNVKLAGKAPPAANLSGTGSCFDTTSLSPARAGAHKALDVOKDELPVWSKSTLSYKYPAGRPNPTGFLKKGDGEMIKTKTGGFEER
Final model: MNGDVAGSLFTSTYRNVKLAGKAPPAANLSGTGSCFDTTSLSPARAGAHKALDVQKDELPVWSKSTLSYKY PAGRPNPTGFLKKGDGEMIKTK

KPSPPOAGAYKRRENPPNTAFRRFYERGDLPIAVDHRGSKNMIAWKVDIEKLDYHHYLPIFFDGIRETQEPYRFLAVKGVEDMLRVGGSKILPVIPQOLII
KPSPPQAGAYKRRENPPNTAFRRFYERGDLPIAVDHRGSKNMIAWKVDIEKLDYHHYLPIFFDGIRETQEPYRFLAVKGVEDMLRVGGSKILPVIPQLITI

PIKTALNTRDHSVMCITLQLLOKLVLSADLVGEALVPYYRQILPIFNLYKNKNKNLGDGIDYGQRNYDCLGELIADTLALFEQKGGDDAFINIKYMVPTY
PIKTALNTRDHSVMCITLOLLOKLVLSADLVGEALVPYYROILPIFNLYXNKNKNLGDGIDYGORNYDCLGELIADTLALFEQKGGDDAFINIKYMVPTY
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Microtubule Inner Proteins
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Microtubule Inner Proteins
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Mutants In MIP genes
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The fapl66 mutant Is missing only one
rotein:

FAP166

he rib72 mutant is missing four proteins:
IB72, FAP115, FAP222, and FAP252

Ma et al., 2019
LI et al., 2018
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Mutants In Microtubule Inner Proteins
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The study of human biology as discussed In
Nature, News and Views, 1986

N

The human species preserves Its rare variants



