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The Active Zone Protein ELKS/CAST Have Some Relationship With Synaptic Vesicle Recycling

AR B 2 Y

ELKS is one of the six well-known active zone proteins localized in the pre-synapse, and it has been
known to be the key protein in synaptic vesicle (SV) mediated neurotransmission. However, it
remains largely unknown how ELKS regulates SV dynamics. Recently, our experiments suggested
the possibility that ELKS may play a role in SV endocytosis.

In this study, we intend to reveal the function of ELKS in endocytosis. First, in an attempt to find
proteins interacting with ELKS, we comprehensively screened SV proteins to pick up the
candidates of proteins by GST ALFA—tag/ALFA—nanobody system. We found that
EGFP-ELKS was slightly co—precipitated with
ALFA-mCherry—Dynaminl in HEK cells. The result showed that Dynaminl
is a valid candidate for binding protein ELKS.

In the next step, we examined whether CAST/ELKS is involved in SV endocytosis by SypHy, a
fusion protein of the Synaptophysin and pH-sensitive GFP. As a result, the fluorescence increase of
SypHy induced by action potential was significantly reduced in CAST/ELKS knockdown
hippocampal neurons compared with control neurons. On the other hand, the SypHy-fluorescence
decay speed after the stimulation had no significant differences. This data suggested that the
number of functional SVs were decreased in CAST/ELKS knock-down neurons, but
stimulation-dependent-endocytosis still works properly without CAST/ELKS.

To further examine the role of ELKS and Dynamin 1 in endocytosis, we took notice of Endophilin,
another essential synaptic vesicle protein. We hypothesize that Endophilin may somehow mediate

between ELKS and Dynamin 1.



14

2— 7 —MEOREPERIREFRANERELS I SEZT

[RESHIE Sz S R R S P

TR BRI AHS Tl3fm 2 O PR KRR OBRB TH 5, FkNIEIZIT 5 KINIHR G @2 M ~MRET
MR EIL (RGO DEFEIZ L > THHEE I D, FANFERIEDR D L < 6 - fARE 11X miR
JECH D, Lol IREIFER THHIEFIRIEMSANREOBEDN AANDO KIS Z HDTWD, D7z
D, IRELSDOFFNFEIIE A 1 = X L ORPIINEHEORETH D, FAITIANET, MRS
LIRS TH L 7 U THIKOD 1O7 A b rt A R OEE] RIS R E R AR RIS
FHIZOWTHIR AT > TE o, AEETIE, fEOT X ot A MR TH D I =2 — 77—l
DOHEREAI LN IEF IRERENFRERIE D JRIA & 72 2 FTREMEIC DWW THET 2, Fix T Taitt
P2Y | Z AR KIEEKO)~ v X THEIRERFENFEAIER 4 779 2 & % fLH L7 (Hamada et al. BJP
2021), #MEEIZIT D P2Y1 LA RFEL & AL PRl TR L7 24, 22— T —Hilanfg
MRS P2 AR BT 2 Z L2 A L, o, AUEEMREZ AWy T b A=Y
IR, T a—T—Mlan P2Y1 A RAEEERICRET L 2 L b ol MR 22— T —iHf
fao> P2Y1 = AR K (CKO) & fkNRE & OB EZF Lz & 2 A, ¢cKO + 7 A TIEIEEAFIIIC
Rbpms 51 RGC #3084 L, TUNEL BEtEfifu s ¥ 2 T, 2o Z &b, RGC BT AR h—
VAL LTS D EHEE S, S HIT, BUEEBRISIC R SRR A RETT 5 &, KO~ Y
A THFISENEZF KT LTV, —J, KO~ ADREITEFR THo72, Zhbhnb, cKO~
U AT IE R IRERNBEER DSR2 925 Z E 3o 72, cKO ~ U ADJFIEFIE A I = XA L %W 50>
WZT H72OIZ RNA > — 7 = A2 LY RO &R -5 BL & f#T L 72, Kyoto Encyclopedia of Genes
and Genomes(KEGQ)IZ LV #BL L5 L7 BR FHECBIET 2 AT =2 A ZRD L, TAYNA <
—IRO ST Y R SRR AT D DA OIHA N BT 7 LTV, TOFME S B
T 5 &, 2 a2 KU 7O Complex I ~IVIBEFREOFEHNILEA L CTEH LT\, EowssE
T Fa RY 7 ORBEF IR A L A2 EET 2 ARBEN RSN TV D, KO v 7 2 Tl
fEA ML A~—H—4HNE BB LR L TEY, BIEA FLUABEC TS LS, (954 7F)



FRREFE OVL-2 OEF—FHH

SR SERIE 3 4 B 5K

2 HENLZENENIM LT —2 %6 L1 2 BHRIOSGHOEWE R T 5/ o /XTF A M) v 7
EFIEE LT, 2 A Kolmogorov-Smirnov 7€, Mann-Whitney @ U &, Cramér-von Mises
RRE: EDFET D, Fexld, 2 A Kolmogorov-Smirnov ME % LK L= OVL-2 ZEFE L.
aArEa—F ETHHEEMA WY I ab—va VBTl L 25, SRR BB D 54RO TR
DRHBIeD X D78 2 FEOWEICE VT, OVL-2 BMERDOTIEL D BWBRHAZRTHENH T2,
LML, EF—FZ 2RO OEIIIT> TV iehvo 72, £72, 2 #24 Kolmogorov-Smirnov &
FR OVL2 O p HIEF— 2 PIci RS E RN BAIC LAERSNTE LT, £7- OVL-2
D p EHIE 2 FEARDBEY A XD L & ZFROVTEHEIZKRIN 22220 785 L0 5 8RB - 72,

AENE, BT —2 2 HWTOVL2 MEEZMERKIEL I L. 4 % —3 v b ETARSIh TV,
2011 F2 5 2015 FFE TO 5 FMITHEF STz, KREOBHIKITIS T 2 AR O 2 M 281
FLOeT—2 M. £7, OVL-2 I[ZESHREAFIM L CERICREBBIECL ST —F D
BEALZIT, BT ELCINO 7 V=203 7. WIS, 2TOMEEEDEWIRIZIES, |k
PDOMIE, BIeDITN—TIZETDH 3 2 (Vv by D.C., AU—F UK, "NUA) BRAL.
BRI, ZABIZONT OVL-2 LIERIETENENREEZIToT2. ZDLE, T—H&2T U F LT
FEIWTHEEICT 52 LT, RUEREENRWEROT —ZI1Zb L HIC L.

FERL L LT, 1ERIETIE p D 5% % ERl>722%, OVL-2 TiX p fEN 5% % TEVY, HEZEN
Bt shiz, Zuc kv, EF-FIZBWTH OVL-2 WAEMRGERH L Z LRI,

10



	ミューラー細胞の異常が正常眼圧緑内障発症を引き起こす

