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Regulation of Noncentrosomal Microtubules in Planar Cell Polarity (Vi
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In multicellular organisms, cells develop a polarity within the plane of epithelial
tissue. This polarity is called planar cell polarity (PCP). In researches on PCP, it is a
central question how the global organ asymmetry and individual cell polarity are
connected to each other. In the Drosophila wing, which develops PCP along its
proximal-distal (P-D) axis, the applicant’s laboratory previously proposed that the
core PCP regulator Frizzled (Fz) redistributes distally in a microtubule
(MT)-dependent manner (the polarized transport model).

Here the applicant performed organ-wide analysis of MT dynamics and
Fz-containing vesicles by introducing quantitative in vivo imaging to investigate
underlying molecular mechanisms. Non-dividing wing cells have planarly oriented
noncentrosomal MT arrays at the level of the adherens junction. The applicant
visualized growing ends of these planar MTs by expressing EB1::GFP fusion protein,
and “shooting comet-like” signals were tracked by time-lapse recordings. Compared
with previous analysis, the applicant substantially improved the temporal resolution
of imaging the growing ends, and speeded up both data collection and analysis.

Analysis of the wild-type wing revealed 2 features of MT growth: alignment
along the P-D axis at the onset of redistribution and a small but significant excess of +
ends-distal MTs in the proximal region of the wing. The applicant also analyzed MT
dynamics in various genetic backgrounds, and found that this characteristic
alignment and asymmetry of MT growth was controlled by atypical cadherins
Dachsous (Ds) and Fat (Ft). Furthermore, the action of Ft was mediated in part by
serine/threonine kinase PAR-1. Although previous studies suggest that Ds and Ft
contribute to the tissue patterning information across the axis, how they work in PCP
has been largely unknown. All these data of the applicant support the idea that the
steering of MT growth by the Ds-Ft system is required for adjusting the individual cell
polarity along the organ axis, leading to the long-range coordination. Finally the
applicant discussed mechanistic insights into the directional transport of Fz vesicles

and how much the transport contributes to acquisition of PCP.
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R AR O TERET AR R BT B BFZRIC I\ T THER IR EREN IR - 7oL D45 TR
DIFRITHEA TV DN, 21 EEARZT 5 FENICHEET 5 Ll Mt (planar cell
polarity; PCP) D4y TH#&EIZIZR T AR 8n L, PCP MREOET VR THDLH Y a v
Va UNTOREMIETIZ, PCP 453 23 5 0 il 75 1) o0 Ml i 52 572 et BRI SR AR
L. ZORIENR PCP ORZFICHETHDH LEZ LN TWVWD, LrL, TNLHEDOHHMDR
D &AERMT A B =X LD T, PEEDNITET 2HEE TORITIIRIC L 5 [k
EET V] OREICELEE-TWVE, ZOETATIE, PCP #l#5F+0O—>Th D
Frizzled (Fz) Z & T/ MEA | EALMA~NERAFANICIE S D 2 & DS IE e RfE 2 &
HIZTLRBL TN D, HEFEL, WHIOME MO ERNREBIERE Hv, uNE
& Fz /MuOBEREL E RN T2 2 L T, ERET LV ORBEEE RAT,

EPTHEEE L. LEOEENOMUNE MM & E REICHIT T 572 0, MUNE T T AERE
K7 EB1 &gty o0 L OfvE sy 1 EBLI-GFP OXEh & f#lt L7, BARIOMINE
=5 100 2 AT L 7285 . PCP il 53 FRED IR 7R JRAEIZ Jenr - T U NE AN
RoTERMT 22 &, BROL EEEICH > THEFMICIERFMER S D 2 & &2 L LT,

WICHFEF L. SES £ PCP HlfE sy FREDZE BRI I W TRUNE BB 2 fifbT L 7=,
ZORER, WUNE ORI & IERFREITINT, IR B < L S D IEMA A R
U > Dachsous (Ds) 33 KT Fat (Ft) IC X0l D Z L E2M BN Lz, HEEEITS
52, Ds-Ft [Z XA NERIE O T A D =ALERHLENZT B2, BV« A4 =
y&F—ED PAR-1 I[ZFH L7z, ZORE, PAR-1 830 72< &b Ft O FHICALE L,
WoINEBREDHIE 2 L COFm AR O RICB 595 2 & 28 Lic, BEE TR
(2. Fz /NaOBEN G R OR Y & HMuINERE O I Bt o B 2 #im L7,

LLED X DI, ABHECld FREFHTFE & & B A RNRFBIZIE L 0T 5 2
& T P NIRRT 2 MRS 0O T B A RRGE L 7z

KTt (EmEF) OFGERE LTMESD 5 6 0 LiRD T,

Rk 23 4E 1 H 26 Him XA & ZHUCBE U7 QBRI 21T o 7o/ R Gk LR 7z,
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