THE HaARRIS SciENCE REVIEW OF DosHisHA UNIVERSITY, VOL. 65, No. 2 July 2024

Recent Working Models of Synaptic Vesicle Pools at Central Synapses.
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At synapses, synaptic vesicles in the presynaptic terminal fuse with plasma membrane and release neurotransmitters. The

released transmitters act on the postsynaptic membrane and elicit synaptic responses. It has been assumed that synaptic vesicles

were docked and molecularly primed for fusion at the fixed number of release sites so that they could undergo rapid exocytosis

with some probability upon Ca?" influx. However, recent studies have indicated that such a simple model could not explain

physiological responses, especially temporal dynamics of short-term plasticity. Therefore, more complex models have been

postulated. Here, we review recent advances of such models.
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Fig. 1. Schematic drawing of the presynaptic
terminal. Synaptic vesicles are docked at the release
site, and are primed for fusion. Upon Ca?" influx,
synaptic vesicles fuse with the plasma membrane and
release transmitters. The released transmitters act on
the postsynaptic receptors. Arrow 1 and 2
correspond to recruitment and Prel in Fig 2A,

respectively.
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Fig. 2. Various vesicle pool models. A: Simple
model. B: Miki & Marty model. Vesicles go
through RS (Replacement Site) and DS (Docking
Site) before fusion. C: Neher & Brose model.
Vesicles at the release sites are either at the loose
or tight state (LS vs TS). Vesicles can undergo
fusion from TS. D: Hallermann model. Vesicles
transit from FRP; to FRP,. Vesicles can be fused
release

from both pools with distinct

probabilities.
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HpizeeT E, BRI L DTS RIGE %

FCHHATE S, — 4T, ERMMICLDINERE
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Z OIEFITHR O i A% Sy % 7 Super-primed Pool” & I
W, Z DO Primed pool” & XA L7=. & D7k,
Neher and Brose (2018)iL i€ 41% “Tight State”

(TS),” Loose State” (LS) &EFFUE x 7= . Pool
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WHZEEEETDHOICKL, State DAL, £H
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PSRBT 5 Ry o ZREO/Ma & 2 2B
NWTWD/NBOTFEE, BR RN %260 SNARE #
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Taschenberger et al. (2016)X° Lin et al. (2022)IZ3 T,
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MEAF Iy 7B T D2V AT ATIHHBETHA
NTHD —H T F TR
TIE, Katz DCROKEAE (N) A—ETHD &
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Releasing Pool;) (ZE T AV, HH OFRF[E R T
FRP, (ZA%. FRP, DM AMHHERIZm WS O
CARGET 223, FRPy 22D bR FEETH
HREANL T Ca? NEMT D &, (RilBIS: (facilitation)
THUHAER D B3 5728, FRPy OB5-2348K LT
WL Z &2/ D, FRP ~O/MaO#iFE s, FRPy
5 FRP, ~OAfifE h, Ca?"{&AFEZ LB L L7u.
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HfiRET I, 2O F AT, HEEHIC
KT DINEICRE L T S £<HTIDDH T &
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BRig/Ma7— ko THbLTWA LB b 5.
— 5T, EREAEOLE, BMRET L TIED £<
W WIEENRHTL S, ERRO X1, Zosik
Katz 7/ —7"® Betz (1970)%, Zucker(1973)"1Z &

TREICRRER SN QW R TH Y, HiiceHiitoik
Boa 7 FOFEICL 5T, UL LAY
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%%WME,#@b%ﬂﬁ%%ﬁ@+nmuhmﬁ

, M = A~DFEFRR, MET— L ES LT

% BB Z 57, Bl — L ET L TIE
MBTE e D, ThA BB COID A,
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T, RO X VMR 3 SOET L TIEENNR
HM TR DN LV EHERET NV TIINRTA—F—D
B2 570, T—XOMHATIIENTHLAERNIC
2%, 127 L, 3O0OOFTNATIIERIEEIND
AT = A LNEIR 5. Miki & Marty €7 /L Cld DS
L RS O J71Z, Hallermann &5 /LTl FRP,, FRP,
DOMFZ/NEIRRFIZA D Z & 23 TE 575, Neher
& Brose E7 /L TILTS, LS D EH L LA,
Miki & Marty ‘E7 /L CiX RS, Neher & Brose €7 /L
TIE LS 26O B HIETE 20N,
E7 /LTI FRPy, FRP, DB 6B AR TE 5.
Weichard et al. (2023) Cl%, Neher & Brose €7 /LTt
Hallermann £7 /L C& RRICARE AT — 2 &
FHTE A Z LRI NTEY 2, ks
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T<, S FAREEEZ LY IAB DD, &1 BAMET
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FEM D ,%%%z%nfwtio DR YIN |
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T-H 7 UEE) D3B A D7 v AT < RIS 2
L Dot 0 i) B0k & FORTD
Ryx 7« 734 I TORBAr— N inenz
ums UNE 10 ms EBx 60, EREZLATH
XD HA LR —VPENERTHDLEEXD
nTns B cnbsoZ &k, Bkt (Prel) &
Ryxo 7« 77407 (Poce) OfENT EDS3EE
DL X&7RT. HDHNE, WMEEMNLLIZH DL
2T, WL bDEBZ XTI BEY 7w heltE
LdDH, FHOEHO Ca e —ThorEEZBN
T& 7z Synaptotagminl (X Ky ¥ 7 « 7T 4 I 7
ZHBEDLRE D, WIS FHE.
ﬁ%%@b,f?%iyak%mmm%:zw%w
17 (energy landscape) &9 HLJF CTHEAHICHE X
LETIVHIFET D 225,

Hallermann
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T, FH - REICRYEN R E LA R T E WD —H
T HHEEEFF>. S 5HIZ, SNARE ¥ V38
&V D/ NElERE R T RIS b S X XD b
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Wzt MEARTOMIEDRERICEA TE D,
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Sk, SEIICE SR ST T A A —a] i —(E
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