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AW 2=+ 20-30 nm & ARole
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glutamate &= glutamate7} A3EH A do] g Folo] 9]
o] AJWAF ZH A E2] depolarization®] =¥t} (Jan and Jan, 1976).

Ao A exocytosis FHAF FHE VAL AA F AR Y=
T A=, AYE ado] AxEdre] AgtslE docking (tethering) ¥4 ¥}
o]%F A& wat Al fusion FAHo|th. Exocytosis Ao F L3 o5t
S = Aoz A L4y F SNAREs (soluble N-ethylmaleimide sensitive

factor attachment receptors):= AW~ Ay o 91X 3 vesicle SNARE

(v-SNARE)®} 34 Azl 9] Xx]st+= target SNARE (t-SNARE)Z ¢



t}. Fusion A4 v-SNAREQ! synaptobrevin® t-SNARE?! syntaxin<
SNAP-25 (25-kD  synaptosomal-associated protein) Tz} 3H
trans-SNARE 5-3HA| S o] FolA A2 g 2l Al o] Fx]dute] ZAgto
% Ht} (Rothman, 1994; Sutton et al, 1998, Weber et al, 1998).
Trans-SNARE  531°] 29742 Muncl8/Secl ©¥deo], #2742 NSF
(N-ethyl-maleimide-sensitive fusion protein)®} a-SNAP (a-soluble NSF
attachment protein)o] <& Zd¥x dHA It (Rothman, 1994;
Sutton et al., 1998, Weber et al., 1998).

Rab ©@¥WAS Ras A¥9Y small GTPaseZ4, GTP (Guanosine
triphosphate)”} Z23td &4 Aele} GDP (Guanosine diphosphate)”} 23t

A oWRg BHE sRaUA A adel $42 229 oHd 94

rlo

2 GEFs (guanine nucleotide exchange factors)®} GAPs (GTPase activation
proteins)el] o3& Z=AHo] # d#x At} (Delprato et al, 2004; Eathiraj et
al., 2005, Haas et al, 2007). Rab ©¥Z& F Rab3¢} Rab3 interacting
molecule (RIM) @3 &2 AW 2de] ol 2 EH|HAHAA FT23 7

T sl ¥ A vt (Richmond et al, 2002). 53] %3}

W

ol -&

e

et

4384 AFE &3] Rab3 d¥ldo] AAAG E29o FH| 7} o] FAA &=
active zone®] ZHIYAAA wlg FQ3 V5SS Yol WY (Graf
et al.,, 2009).

A7ke]l A9 ¢F 6071 ©l4Fe] Rab family7F &A1skal, Alxu A7)
Atol o] Z-AFFe A 7es FATTel HHHAT (Schwartz et al,
2007; Pereira-Leal et al., 2001; Zerial et al., 2001). Rab8<2 trans—Golgi®ll
A AEuto ol FEaAS xdss Aoz dEAY (Ang et al, 2003;
Huber et al, 1993; Sato et al., 2007, Hattula et al., 2006). “12] 32 Rab8A+
Rab6ell 9]&3Fe] exocytosis HANA A2 453349 docking®} fusionel



a7} 9lv} (Grigoriev et al.,, 2011).

Zaglol A= @AZEA 3371 o]/ Rab frdA7E &AL, ilsEw
°] Rab & & =3 opr|=t Mol wi¢ =2 FAMS YEdY 7le
w3k A ow 2z BEH dFo] WA vk (Zhang et al, 2007).
2o Al A A+¥ Rab @A % Rab3+ Rab3-GAPI AW~ &4

H fAel FOF AR e, AWz 29l o) v wAelA )

B
L%

A

S3ko] wral At (Miller et al, 2011). %3k Rab5$ Rablle endosomal
compartment®] $1x|5te] AW Avdo]l FEHAHS Ao A AW V)E

wE A FAFAel Ieks sobar el gt (Wucherpfennig et al, 2003;

Zug] o] Al T80l S5 (neuromuscular junction, NMJ)&= ¢17+e] &
FAAGA AN EAe= T AHAS glutamatergic AR o] Fo) A Q)
o APz 7 9 taAd S ek A ol¢k #HE gy
gol Azt xstAom F BEHO AYzS Weiy Y5 o] d| st
sERYDEA B AHS Za v 2o AATHFolgN A AW

3ol FEHAY osl= FHEHA HEE Tl olFojx =1, SNARE

2

BAES E3el dunc-15 comatose, dcaps®] Y2~ A9 dockingo] Yt
fusione A% ot= A7 BuFHAY (Aravamudan et al, 1999
Littleton et al., 2001; Renden et al., 2001). ¢|2]o % stoneds AW~ 2

—

of $x]8 Zgol2 Al synaptotagmin®| sorting@} recyclingS Z 4 3l
o] 83 At} (Fergestad et al., 1999).
oA 9] Rab8 wuldo] w) AGACA FFAG AL 4
A Ee] T FEFo NMJoAE glutamates A G AGE AR o] &3}
W

[e)
2ol ddaES wrEth =3 23k2]2] NCAM (neural cell
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Drosophila strains

kY ZuE WS ALEEAT rabS EQAWOl Z3EE rabs fr
AR} EPQAAZE 4w 2Fl-S AFE3Fe] EPQIA}S]  imprecise excision %=
o] rab8 SRR AR A" EdWoled  abSI rabs)
transheterozygote =AW o|Ql rah8/rab§8S A48ttt rab8 SAWo] %
el B Ao Alxsslar, Az FAA AAGge = (A

L

Sofsha ojehel S, uhaled, 2010)0] AAE AEala gl

%33 A AR %

23789 38 5% Ca”'~free HL3 saline (70 mM NaCl, 5 mM KCI, 20
mM MgCly, 10 mM NaHCOs, 5mM Trehalose, 115 mM sucrose, 5 mM
HEPES pH 7.2)9lA &jF3tdtt. 115 %9 ¥ElG o2& o] &3k Ay~

6 T 59 AE 7] 8 I HE FASE hemisegment® U
o] =31 25% glutaldehyde, 4% paraformaldehyde (0.1 M phosphate buffer,



pH 72)% 4TeoA 6 A7+ &<+ d 124 3 0.1 M phosphate buffer (pH
72)% 58-7F 33] A3, 1% osmium tetroxide (0.1 M phosphate buffer,
pH 7.2) (Electron Microscopy Sciences)® oAl 1At 30% ok &
14 v EE Aol € A5+ 0.1 M phosphate buffer= 5%t 3
3 MHd 2 deE T A o (60%, 70%, 80%, 90%, 95%, 100%)°.=
g3 4S  AAH  prophylene oxide (Sigma)® |28l Epon-812
mixture (Electron Microscopy Sciences)®] B82S x4 02 oA resing
zZAo0 7 HAFEAZ T <43 Epon mixture® Ewjsle] 60C 2 EoA 48
AlzEERt d 9 stk E5S 2t 7] (Leika)E ol &3t 1 me] BF
O]

toluidine blue (Electron Microscopy Sciences)@ 2} gt

N

= 5
Aot Aol A wEste] 259 AAE getsdity xRS vE7] ¢
Zute] 38 59 A2¢F A3 Al 6Wd TH I5S VtRR A%

A gAY (70 nm). AE5HQ] xurdHLS formvar 9S Z® S single
hole gridell F2s}al, 1% uranyl acetate®} 0.3 % lead citrate (Electron
Microscopy Sciences)® °©]% @Aste] FadzdAn 4 (JEOL)S.= 7h&5H
&+ 80 kVollA #H#EETt. Type Ib boutone Gatan Digital micrograph
softwares ©]-&3% ES1I000W CCD camera (Gatan)= 40,000XA] #3331

RE AAER A AR NIH Image J 138 Z2188 o] 838t 1
Aol F718 245, B A)Fe skl AwE v 7o 8o
HE Aol gRe] Ay B BYF A ARES o] §5



Gk 1) Al'¥Z2 bouton o FHW A Eo°] 2 mm ©]3F= type Is boutono¢] 2+ ZF
Folar Bl A A Ysg 2 (Karunanithi et al, 2002), 2) AW
bouton Well AW Aade] o] FH3] Fadh o] EAE uwl 3) AlHAH

MEEY] active zoneol A T-bardba Eale T deje %71 &} o] Ato]

At A2 AMES AU A Y (Graf et al., 2012).

Al e] mAl G 2E BEete] ARl AW HAES BEE
2 ®E A7), active zoned 9 Ao], mEZEgole 4 T-bard % =
Attt ARk o HAAR A A A TFol 550 AlHad E Al
i 25 Al EEre] Al (bS5 Abolel] Al w9 Al mbEekal 9
of AAEETE =4 #FEo A=, olF ABHAGEZL] FHH= Fadd

Al ek Al xdke] 250 nm BEAE oW 9] 30-40 nm =719 Al
S FA43FA Y (Long et al., 2008). Docked vesicles< active zone2] Ay
A 2 Al JEsa AW 20 nm oW o] Al = AHE &
goks xghste] SASE T (BE2™ 1). AA vesicle densitys Al
bouton el 30-40 nm F719] AW 2e Aol WAooz o] ¥E3)
&ttt Cisternae®] v 108 d&HdHNA Yehs 270l 70 nmo]/d]

2719 Az 2de Hastel BT

[>

-";rxﬂ-! _k::l 1



3. 2 3

1. rabs S48 olo o3 A F29 A= W3 A

>
1o
[>
3
=)
e
2

| = AW A A9 exocytosisE FA3EH7] Y& 24
ol 2dS ET3 o] G A L] active zoned| YA sFe] AW F&
AE z2dst, 238 AATS)SH = AlWE A XU active

zone®| Tx2E A= Ve W= 2 Alxdoln. AAAM A AL

71 el Al 23k Al Kol &9 active zone AW R Al ZETE AW
Fote oA AAE =T w=A dEETh B3 A

EN
Yt FAlE = T dele] +% (electron dense body)= T-bar
ol Fa2m AAdgEd el Aol dSo] WA Aok (Atwood et
al, 1993). 3] AAEFolaF Al¥ad Dol A active zone®] 339
27 e sty T-bar7k FA =W, T3 T-barZb FHA AU F 7
T A A7 8AEE A% Ak (Atwood et al, 1993). AW det
-5
DG Avto] dgol v dvEs Fal % HAW (Reiff et al,
2002; Stewart et al., 1996). Z=3+2]¢] CAST othologue$! Brp (Bruchpilot)

of £t ZfoleAd} 2o AFA NBEL ARAE AL

=]

i+ presynaptic release machineryE TAlSt=H] 244 98-S 433t}
(Kittel et al., 2006; Wagh et al., 2006). Brpi= active zone®] ¥dAdo| Z
Aol A ZFANE T-bar®] TAHL4AE 4HHATH (Fouquet et al.,2009).

AJeroMe AAANES ol&ste] Alfs Tk wATEE #E s

|

PEA AW QALY WFES FH BARAG (E D 2 2, AWs



=9 A7], active zone®] ¢} Ao|, MEZEg ot & ofAH I rabs =
ool A Hol7} gttt ey S0l AR rab8 EAM ol A active zone
of F4¥= T-bar 57} ob @3 wlustel Frkskitt (L 1B). oF4 ol
e gAH OS2 active zonedl 2] T-bar7t P ¥ = Zo] tiFE<l Hvt
W rab8 EAWolo A active zoneo| F 7N ©o]A¢ T-bar’} A H = H] &9
S7betATh 1 FAE oFAE v WMEEE JEd A3, raps EAWolE of
AP mlaste] active zoneol F 7 ool T-barrtk @4 HlEo] oF
100% S7Fekiar, T-bar7t A A &2 active zoned] B &2 ¢F 90% <7}

sttt (2" 10).
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aY 1. rab8 EQWo] APz HATFZE 4

(A, B) o3 (A rab8 =W (B) 299 38 /5 6/78 A4
o] FH-ol A type Ib Al¥~ FES FH. EEE S4E AP AdE Y
Bl m, " EZ =g o} Scale bar, 200 nm. (C) k& 3} raps EAWo] A

W FEAA FdiE active zone 9. arrowheads, T-bar. (D) Active

ot

zoneo| VA EE T-bard . rabs8 EAWHololA F 7§ o]ate] T-bar’}

A& active zoned] H& ofAF I wlwste] F7FE (n=10).
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wr B rab8' rab8?
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1

[1]

Number of T-bars per active zone
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2. rab8 Aol o3t AW ALy =4

A7 AAATAT, rab8 AWl AATH)FHAA AFE]
o] 2% o]&g A5 T/ A FM1-43 FFA59 S5 HAALH
ey Aol A=l oF JFHFR] A EHl= v A AT ©]
rab8 +7A7ke] 7]so] Adge] wel Al A9l exocytosisel
&AM rab8 Tl W

Al gRlstr] At AR S Sl AHE Ao FE AP SHATH
APz FE AAd EAq8s Afa 239 5 343l wHe= e 4
3}, rab8 EAWo|=

=
Aok (28 30). 28 AW A9 exocytosisol HHA oz Aol Q&=

B

285
Atk

A3}

(e}

o

_—

¥

re

rir

ih
ot

has
dlo

rr

S~

T2 2ge] WEsh opgY] e BAA L

active zone Y39 A WA 2SS BA438190) Active zone Tl A
W Aol WA 5ol 9lal, active zoneol| T-H AL SOl & A
W &S (docked vesicles) #2E 4 At Docking®l AlH 2~ A
T-bar7} P ¥ active zone Gl A Mxuta HEsta ALY AxTo
E5E 20 nm oWl EAste= AW AdNkS Z3bste] ST
(Long et al., 2008). kA& 2] active zoneol = docking® AW Awdo] 3
U s 5 AAAIR (29 2A, O), rab8 EAWolE ok v o &
< o AWE o] docking H = Aol BEEAT (R Y, 1.5+0.21;
rab8 EdWe], 34+0.18) (Z1¥ 2B, C). old A}
W A9 post-docking Aol AsEHASS KT Aoltt. x3hg
of ANYZzoA FdEA A5 Fa Sz A=

rolling black, fuseless < docking® AW Ao Z71stE AR £d

rr

rab8 A oo A Al

dunc-15, syntaxin,

FAS Bt (Aravamudan et al, 1999; Broadie et al, 1995; Huang et

_13_



al.,, 2006; Long et al, 2008). T3} active zone F+9¢ A39 Y (250 nm)ol

A o] 9l AWl Al MRS B4 A, raps AWl oFA
Foll vl SAAem SrtekAtt (¥ 3A, B).ol9ldE rab8 EA WOl M=
ARHA QD Al s g ool opd el Al #FHA o= &FE A9
A2 2 (AF 70 nm ool #EHT (2d 1B).
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Y 2. rab8 B8 Mol Al Y29 active zoneol docking® Al Y2
Ay W

(A, B) k88 (A rab8 53] (B)olA T-bar’t £A3F= active zone
of docking® AW AWdS #ZF 3HAHE docked synaptic vesicles. Scale
bar, 100nm. (C) active zone®l| docking® A|HZ A2We] 5. rabs S o]
Al ok T mlatste] Fhsh BAIA foAde ol aeze] At 1

ATt Gexp < 0.01).

==
ol

Al

_15_
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a9 3. rab8 9ol AlY2oAq AlYA 2] e F7}
Active zone ¢ G937 AlWA HE Yo A6t A3 e Aduk A

W2 Ay (diameter, < 40nm)e] & 4. (A) T-barg T4Ho=E

AWz AEToZHE w4 250 nm W 9. (B) 8HE Wlol EAlets 4y
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3. Al A S FEde A3 AS A, rab8 Sd ol A

endosome¥} FAFS FZ<Q1 cisternae ¢ S7}

AP S w2 wEE gy F3RAHS A AHE 2
9] exocytosis®ll 9 AAALEEHo] BEHlE T tA] AXUYZE endocytosis
Hr} o] HAHoA A|WHA AWE endosomal compartmentE A A A kil vl
2 A& A (Koenig and Lkeda, 1996; Murthy and Stevens, 1998),
endosomes 7 frste SHHA FH O cisternae=F-E FA AT (Heuse and
Reese, 1973; Takei et al.,1996; Leenders et al.,2002; de Lange et al.,2003).

At A= Az E ARAGELY BHE 983 FX387] 4
A Al e BEF AEEo] o] Fojxof gtk AP
KCl €4S AgstAY (Marxen et al., 1999; Holt et al, 2003 de Lange et
al, 2003; Coggins et al, 2007) A& A7 2A=& FAS W AP A
Acd HAo] dAstdAvta dH AT (Heuser and Reese, 1973; Teng and

Wilkinson, 2000). % zk=ol ofs @3t AlWiis AlfA o]l Ma

rlr

AFEE

T+ clathring "7l 2 3= endocytosis #A o] oJaj A Axuto 2 HE A<
3t ®@t}t (De and Takei, 1996). Z3dt2]9] A A THolFFolA 90 mM KCI&
10 23+ Agd & AR FE o] &3 Ads FEY vATFEE 4% 2
3} endosomed} AFSH 29| cisternae’t wol A FT7FEol HuFET
(Yulia et al., 2009). Cisternae7} AW weko] A=zt 2wk © 2 fusion

gt vk ok (Koh

=l

%™ miniature amplitude 57} = 9Hgo] #aHT

et al., 2004; Zhang et al., 1998).
rab8 EQWol A YEE= A

7181 AW A F7kE @Al #Rste] AAlE] ZARsH7] 94ske]l 90 mM

>
=

2 Al w83y A3y g4 A

AL

[‘

_19_



A

O

KCl (10%)< ol&3slo] 3 A=5om AWEs SAstA
A4S P A FEe] viAlgrxe] WEts £43 A} oY
(154341 H3l rabs EQWo] (34.1+4.46)°1 4] cisternae®] 7} <F 28] ZF7}3}

ATt (1 40). 18 rab8 EARelolA bulk endocytosis gl A YERL =
7t Fele] AEu FRE A Holx ity md AA AlWs RE
ol EA)st= 22 AW Aol WRe ofA Y (4244370 BIE rabS
=AW o] (81.6£654) 04 oF 25u) F7Fek=Hl, endocytosis®] Aol Sl

2.5
W tHEAQD A AWE Ao HAAE #EE 5 IV Wil rabs =

o,

¥

=
P
k>
oL
©

=

32
o

o
r o)
Olr

o

v}

WMol endocytosisel]l &3 FA|7F Qe Ao® moltl H dAae] M3
AFAY Rab82 wjFA| xS} AW 2o A recycling endosome™ 2 $%
o &% Rab4¢t Rabll FAE o83 & o] A4S S35 skt
t} %3k early endosome©] Y TGN (trans-Golgi network)¥ = TE 9%
o d&= HESAL o] AHE FTFM BHW rabs AR Vel A

"ol wel endosomes AZ AW A A Aglo] S JFeAS
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39 4. rap8 EAMo|o A depolarization® FEdE LFE FEF &
< o] &3 AFFL AEE A W

AR e A5S F7) Y8 wE KCL £ (90 mM)S 10 # E9 A

g 5te] oY (AT} rabs EW0] (B)ollA AW FEQ] AWz Avnde] wisls

Z 3} cisternaeE YEFY. Scale bar, 500 nm. (C) endosome} H]<:

e

(o

T%9 cisternae (diameter, > 70 nm)9 & (HAAe &=FA]). oA E o

H| 3 rabs EAWMo)o A cisternae®] 7} 7} (n=10). (D) A/ {2 FE oto

N

Aet= A Ak AWHA A (diameter, < 40 nm) o] UE (FAA9F AFEA]),
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A2 Iz e Aol ST (kp <0001, #kp < 001, wexp < 0.05).
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o] (B)olA cisternaeTE 4. 3 ¥ = cisternaeE UE}
W (diameter, > 70nm). (C) endosome®} H|=dF F-329] cisternae (diameter, >
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(xp < 0.001, =xp <001, #=xp < 0.05).

il

_24_

-";rxﬂ-! _k::l 1



Number of cisternae

30

20

B r2b8' rabs?

Rest High K*

Recovery

_25_




a9 6. rab8 31 o] A Y29 active zone FHANA A PE Ao A

M)

AW FEO active zone G G0 EA8t= AW 2SS 4. Active zone
F9o EA3= (A) oA E I (B) rabS EAWolo AP~ AdS A& (1,

HAA; 2, A=A 3, 3] EA]) (C) Active zone AlE™] docking® AlH 2~ A&

n o]
o

=
T

[>

s 4. (D) T-barg STAHSZE AExwtoZHE 250nm HHE o|ulo] Al Y
e BA R Mg BE YA 20 rabd EAMOl A AW &g
=
[

AF foge mojadizel gud EASRAT (p < 0001,

_26_

-";rxﬂ-! _k::l 1



]

Clustered vesicle number

30

20

Rest

B1 rabs

AE

b

High K*

Stimulated

Recovery

Docked vesicle number
per active zone

_27_

Recovery

A3

’;-"('n )

(\‘;ﬂ.ﬁ. R

B3

]
¥ ¢ a}i o

n.s
1

High K*

. wT
Il r2b8 rab8?

n.s

1

Recovery



¥ 1. Type Ib A2 HE 7R 47 &
oAy 3} rap8 =Rl type Ib AP FEAA o 2

o] A HFE 54, £ mean + SEMS YER.

_28_

flo



Parameter wT rab8'/rab8’
(n=10) (n=10)
Bouton area 2.41+0.27 2.68+0.22
No. of active zones / cross section 2.6+0.4 2.7+0.21
Total length (um) of active zones / cross section 0.73+0.1 0.9+0.12
No. of active zones/ bouton area (um?) 1.18+0.24 1.03+0.06
Total length (um) of active zones per bouton perimeter (pum) 0.12+0.02 0.14+0.02
Total length (um) of active zones per bouton area(pum?) 0.33+0.06 0.35+0.05
Number of T bars per bouton area (um?) 0.33+0.12 0.53+0.11
Number of mitochondria per bouton area (um?) 1.310.18 1.63+0.32
Number of vesicles per bouton area (um?) 42.15+1.52 60.54+2.64
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BZ39 1. ¥ A Type Ib Al E2 HE 19

(A) A= 7Ef Z7e =ddor A gAola, stk Alole] A
o]+ active zone®] Zo|(FA)E YEFHTE Scale bar, 500 nm. (B) T-bar
= B¥HE 9ol A8 Atk Docked vesicles< active zone®| =3k T-bar

Aol AWM Adolt}. Scale bar, 200 nm.
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A2 FF534o A Rab GTPase’t 83 93-S vt A7t
2 AP ojx] 9l o (Zerial and McBride, 2001), Rab3, Rab5%} Rab27-&
AP Ade] w8k Fofsis= Zlo] d#fA] vk (Mahoney et al., 2006, Schluter
et al., 2006, Wucherpfenning et al,, 2003). Rab w22 t}2 GTPase$} vhzh7}
A2 GDP7F Astd v&4d P9 GTP7F 234 v&d Feo ¢374A
oA Rab®l Fiol wet SolAog #A8st= GEFeF GAPel s &4 o]
b2t E A A A3 E Rab ¢ A g 37] (effector) &

rob

Zddd

Zh-gste Sl A S Adste] Adel FEHANA GTPased st E

A&ttt Rab3 interacting molecule (RIM)2 Rab32] &37] whajdz <+
Aom i FFolA AATHF)FH T active zoneol 9] s}

o ZHgAQd e clusterings F43tE Ao® WA TE yeasto] A exocyst

EA = 6709 sec @A I} (Sec3, Sech, Sech, Sec8, Secl0, Secld) 27
9] exocytic @& (Exo70, Exo84) AT A= FAE Aoz Ly,
exocytosisell #odth= Hi7b ok (Hsu et al, 1996, Kee et al., 1997,
Lloyd et al.,, 2000, Matern et al., 2001, TerBush et al., 1996 and Ting et
al, 1995). & A4 HaAATZH  Seclb= Rab8¥ vl A EZoA &
A E=A3FAL, Seclso] A FAME Eo]H 07 knock-down¥® 1S W Rab8

o] xdFAY vIIIA R FF AATHFo|SHolA Fasllel =W 7HA9f
AW ze s B

Al Yo @do] AW deke] Fxef 7)se Adto] Atk A4
H}7F A=, 5 59 ¥ TEA EAWMOQ eag, sh oA AW FEY
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=A< MATE s YEET o
o] Fzo] 9 mF = Aioltd (Jia et al, 1993). rabS & o] A

TFEAOZ APz AE Zebel docking® AW Ade] 7 ofA el

rr

273

ool

BRG] 77k AWty

Aol Bul7k ZoE Felghm oHth o]E A<Asts] dla A

rabs8 E=dWo] F59 6 ZSolA AEW two electrode voltage clamp
(TEVO)E Fdst A3, A5 glo] ARHo=  dojui= miniature
excitatory junctional currents (mEJCs)e] 223} HlE= oA} rabs =
AWolol A FAA zol7F flAth Yy A7A A=S (02 Hz) FAS
uf HAStE evoked EJC A FH2 ofA o) H|ste] rab8 Z=AWold A <oF
33%7F A3 oM, quantal content®= GA] 27% FHA3FA T B3 paired
pulse ratio (PPR)7} rab8 &Aoo A of AP 3} nluste] F7Fsksith (10
ms, 33%; 25 ms, 32%; 50 ms, 30%; 100 ms, 25%). ©|& rabS =<1F o]
A] release probability7} AW S St} o= U HA7|H A 9
af HHlE = AlWe Ax0 7 gAESs oulsted, XA SR rab8 =
Awolo] Al wedo A AW 2o fusion®] AHE o] Fo] A A] ¢rol

A 7lsHer AFAEEE Y ZH7 Aol et Ae AYE &
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ol va) Frketdtt (2" 1), 2 Aol st rabs &AW o
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EAS 233 AW 2do] o]F3dte] active zoneol A wH] Hojx o
A el Aedtdes AA AHE 2x7F O] g4 H o A7
Aol whE Al Ao AAE wRtag e o R A

A= A3 A7 &=+ Al endosomeS 73k (fusion?} budding) AW
2~ ol AALE WAYZo] dAsE = Bt vl (Akbergenova et
al, 2009). 1% KClI €93 FM 1-43 F3Id=5= 7 Hzs F

photoconversions ©]-&3F tjA|F+% 4S5 T3 endosomes st Al
W Aol AARE 7)ol B zpAle] el Hoh O Ay JFEEE P

o}=2¢l cisternaex™ AlWAH Wok A Eu Ao YxstAA et =2

E_,

cisternae= bulk endocytosisol <]t
el Aol o WAty FAsti Atk (Yulia et al, 2009).
Cisternae7} S7FAY AW 2¥9]  AV|7F AAE HIdIELS
endocytosisell ZAdlo]l A= EAWolodA F=2 Yelv=d, APIS0/ lap,
dapl60, epslb, tweek, ¥+ Hower =AMl Al #ZEHAY. (Koh et al,
2004, 2007; Verstreken et al, 2009; Zhang et al., 2008). ¥ dt9j=%-2] o
TANES AAANE S o] & AHE MA x4 A7E T3 Rab8

g o] Ay whebol A endosomes et Al Ado] AledA

o
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Abstract

Ultrastructural analysis of

rab&8 mutant synapses

Kim, Haeran
Interdisciplinary Program in Neuroscience
Graduate School

Seoul National University

Rab proteins are key regulators of intracellular membrane trafficking that
cycle between an active, GTP-bound state and an inactive, GDP-bound
state. Rab8 is known to play a pivotal role in membrane trafficking from
endosomal compartments to the plasma membrane, but their function in
synapses, where neurotransmitters are released by synaptic vesicle
docking and fusion, has not yet been studied. Through FM1-43 release
experiments, our laboratory has previously shown that loss of Rab8

function results in defects in synaptic vesicle exocytosis at the
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Drosophila larval neuromuscular junction (NMJ). The main purpose of
this research is to examine the ultrastructure of rab$ mutant synapses.
Electron microscopy of larval rab$ mutant boutons reveals an increase in
the density of synaptic vesicles and the number of docked vesicles per
active zone. In contrast, the entire morphology of boutons and the
formation of endosomal cisternae following treatment of 90 mM KCI are
normal in rab$ mutant boutons. These results, combined with the
FM1-43 release defect shown in rab8 suggest that Rab8 is required for

synaptic vesicle exocytosis at the larval NM].
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