AT 78 FAR 2 T T Wl B TEE B B 5 e (5 A D 8 KL R - D B RE R ]

Functional analysis of a medaka novel gene responsible for primary ciliary

dyskinesia
RFEWFEE KT HHEE University of Tokyo Hiroyuki Takeda
WEAFZEE Ry EHEECT University of Tokyo Atsuko Shimada

Summary

Cilia/flagella are highly conserved organelles that play diverse roles in cell motility and
sensing extracellular signals. Motility defects in cilia/flagella often result in primary
ciliary dyskinesia (PCD). However, the mechanisms underlying cilia formation and
function, and in particular the cytoplasmic processes involved in dynein arm assembly,
are only poorly understood. Here we report a novel gene, kintoun (ktu), involved in this
cytoplasmic process. This gene was first identified in a medaka mutant, and found to be
mutated in PCD patients from two affected families as well as in the pf13 mutant of
Chamydomonas. In the absence of Ktu/PF13, both outer and inner dynein arms are
missing or defective in the axoneme, leading to a loss of motility. Biochemical and
immunohistochemical studies show that Ktu/PF13 is one of the long-sought proteins
involved in pre-assembly of dynein arm complexes in the cytoplasm before IFT loads

them for the ciliary compartment.
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Figure 1. PCD-like phenotypes of medaka ktu mutant. (A) The heart (outlined) of wild-type
and ktu embryos at 3 days postfertilization. (B) External appearance of wild-type and ktu
adult fish (3-month old). The arrowhead indicates the expanded belly. (C) Snapshots of
high-speed videos of swimming sperm from wild-type and ktu adults, showing a defective
beating pattern in mutant sperm. (D) Schematic illustrations of cross section of flagella from
wild-type and ktu sperm. In the absence of Ktu, both outer and inner dynein arms are
missing or defective in the axoneme, leading to a loss of motility.
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T 50%DHER) XN 47— (Kartagener) JEFEREE D LI TW5, XUE LRI,
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KD, ZOFD—2 pfi38 ktu D7 7 I NEFT AMABLEFOERKTHLZ L %f%%
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VATLDH—TL L THFA L E—H IR L, E - HEERN~EITN D, £ 2T pfl3
BRIKTOL A = W ORIE A AN~ Tz, £ ORER, Ktw/PF13 OfEHIARA
MIMRE CEZ 2414 =V BOMBAL T, & ITHEHL A ~— & BHOBE SR GE
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758 E ORI HERE A FF o T\ D, BIfEF 4 13, Ktu (X Hsp70 OFf>—fifRe 2 & 1 =
VI EGE AR LTV Z 2 co-chaperone Tld/aW e E X TS, EFEH D L, SEID
FEIC L0, Ktu & Hsp70 OFFIE T T, XA = U BOMIE COEA IR IMERE S D
EWVWS | HA =B OFT LW A D = X LB L E 7 o7 (Figure 2).,
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Figure 2. A proposed role of Ktu in dynein arm assembly
Ktu is required in the cytoplasm for pre-assembly of dynein arm complexes before they
become assembled at their destined functional sites within the axoneme.
mKtu, mouse Kintoun; HC, dynein heavy chain; IC, dynein intermediate chain;
LC, dynein light chain; Hsp70, heat-shock protein 70
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