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MM D T T A DB & BfREUL. IO T B HRREIE AME S 1L 2 BRRRFEIR T OB = 5 HE
AT v T THD, TNFETIT, Nrx, Nlg, Eph D> F T AR FRRESNTELN, 620+ 7
A TFRSETHLHEEZ LN TWD, F-, VT F RO AREESGIL (S F T 20wt LT
N, FEHCHBICARARGEETH D, BAITZINETIZ, Yavya uRzOfRMRERIZBWNT, #-ICB%
St ~—h—%HMA LERETHEMECTLMBIECTEX o To v TR %, a7 4+ — VBB TR L
LT L, BE&T DI LTS Lz, Fhx OFEITHIR T, B2 BRETICR T 2 MIE R8 O 7 24K
EEBMICHNT Lzt 2 A, 72 FFRIRFIRAE(DD) R L OF 72 HERT@AIRAE(LD : 12 BERIBAIE A 7 ) & x| 24 B
BIBRBE(LL) Tl s 7 AEOWA R RS, 72 FEHE LL Tl REZIC RO, £/, 2OV F 720
BRI TH -T2, SHRDMHTICL Y, VT 7 AEOEBIMRIEIETFNTHY . 2. 25 wnt £
BAFIEL TS Z ERELME /-7 (Sugie etal., 2015), Wnt 7 7 3 U —I|ZJ& 9% Wingless(Wg)7s 112 Z D4y
IR Wt fRBRIZEE- LTV A8, Wg 83 7 A RIS 72 L CO B IERBF T2 oo TV o T2,
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B2 3HOIZ, MIERRNIC WY 2/ v 7T 7 b TEDLRMEMAND Z &2 Lo T, HAARHIED > F 7 A H
PAPEE R LT D Wg 20 LTV AHIIEN 7 ) THIIETH S Z L2 LM Lz, KRIC, MRIEEMEFIIC
Wg ORITENR ED X HICEAT 20 %5 Wg Bk Z W TBIZE Liz & 2 A, BFRFICBW T 7 Y Tl AHEIc R
TER LBV, SR TIPSR RBIEN A b le, BEFNFEERAWS Z LIk -T, Z
ORI ~D Wy ORIE, MRIEEMKTFNRZ S R A b= AL DD TH D Z ENH LR
olz, EBITIE, YT T ADOFEMREE HIAE L TV 5 43I Wit #2853 Wg OFRARAIIZN ~O J{TEIZ R L TAD
Ml 21T > TV D Z ERBBEFHTIEIC L THLNE o T2,

ZOERBREWATL T, FHY T T AR T OREZITRoTz, Tox OIATHIIE T 7 A W R 51 &
L CRIE SN2 EIEF CG34370 NZEDRBMMNME L F T AFEMSF & LTEOVTN DD TIH RN EE X,
CG34370 AMARIZBIT DV T TAREBLE L2 2 A, a v hr—/L &~ 40%JEA L Tz, “U 7 A(R)
MY 720N L) KBNS tentarazu (ttz) & WV BIEFHEDTF T, £, ttz 1ZMZ., loaf &5 BIEFDOE
BIRIZBNTH U T ABOWBA R R ST, tiz, loaf & HIZCUB KAA Y, LDLa KAA >, IREEB R A A %
HLTWER, LAF2—FHRIZCEL>T CUB FAAL UNRIEEERYFT T AEBRICKLETHDL Z ENHA LML R
7. F7-.ttz BEW loaf O FDO Y T FNVDOEZR TR A, VF S AERICEELRRKE TH S,
Lar-Liprino-Syd1-Trio #8823 B4R L TV 2 WREPEDS R & 4172,
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SET A IE, 7 TN S 5UW ST W DSRIEENKFR e = R A h—3 R & - T, kg~ &
BYAENDZ EEZWALMNC L, 2. W 7 F T 20y YA F—=V ZAZH LTV D Z LR SR
2o THRHOFRERNG, @ LIy RY A b= R K DA RIBRICEIT 2 Wy BEOK TR E, Zhic
XV R A P ARSI BIBES N WY > 7T URIEERIE T T2 & TUF T AORRNEE D &
WY AL H LW T R A ORI S E 2 b b,

Fo AR DL ULHHRY T 7 ARRS T TH D ttz & loaf 12 CUB KA A > %4 LT Lar-Liprina-Syd1-Trio
BRBICHEE LTV ZERBZBND,
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Neural activity contributes to synaptic regulation in sensory systems, which allows organisms to
adjust to changing environments. However, little is known about how synaptic molecular components
are regulated to achieve activity-dependent plasticity at central synapses. Previous studies have shown
that following prolonged exposure to natural ambient light, the presynaptic active zone (AZ), an area
associated with presynaptic neurotransmitter release in Drosophila photoreceptors, undergoes
reversible remodeling. Other studies suggest that the secretory protein Wingless (Wg; an ortholog of
Whnt-1) can mediate communication between synaptic cells to achieve synaptic remodeling. However,
the source of Wg and the mechanism of Wg signal modulation by neuronal activity remained unclear.
Here, we found that Wg secreted from glial cells regulates synaptic remodeling in photoreceptors. In
addition, antibody staining revealed that Wg changes its localization depending on light conditions.
Although Wq is secreted from glial cells, Wg appeared inside photoreceptor axons when flies were
kept under light conditions, suggesting that an increase in neuronal activity causes Wg internalization
into photoreceptors by endocytosis. Indeed, by blocking endocytosis in photoreceptors, the
localization of W(g in photoreceptors disappeared. Interestingly, Wg accumulation was higher in axons
with disassembled AZ structure than in axons whose AZ structure was stabilized at the single-cell
level, indicating that Wg endocytosis may trigger AZ disassembly. Furthermore, when we genetically
activated Wg signaling, Wg accumulation in photoreceptors decreased. Conversely, when we
suppressed Wg signaling there was an increase in Wg accumulation. Through RNAI screening of Ca?
-binding proteins in photoreceptors, we found that Calcineurin is a key molecule that triggers Wg
endocytosis. Overall, we propose that Wg signaling is regulated by a negative feedback loop driven by
W(g endocytosis. The increase in neuronal activity is transmitted via calcium signaling, which leads to
a decrease in Wg signaling and thereby promotes presynaptic remodeling.

In addition to the study of synaptic plasticity, we also searched for novel synaptic formation
molecules by visualizing AZ in R7. We identified two novel synaptic formation molecules, ttz and
loaf. In the ttz mutant fly and loaf mutant fly, the number of synapses in photoreceptor R7 was reduced
by 40% compared to control fly. Surprisingly, the number of synapses was reduced by 80% in the ttz
and loaf double mutant fly. ttz and loaf are both single transmembrane proteins with CUB and LDLa
domains, however, our results indicate that the CUB domain is particularly involved in synapse
formation. We searched for the downstream of ttz and loaf, and found that the Lar-Liprina-Syd1-Trio
pathway has an interaction with ttz and loaf. We concluded that the new synapse formation molecules
ttz and loaf work cooperatively with other molecules such as Lar to regulate the synapse formation.
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