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ABSTRACT

To identify the stmactural basiz of mutations that affect synaptic transmission we have begun quantitative

ultrastmctural descriptions of gynapszes in eultured Drosophile embryonic neurons, In wild type cultures,

synapses are distinguished by the parallel arrangement of a thickened pre

and post synaptic membrane

geparated by a synaptic cleft. The presynaptic active zones and postzynaptic densities are defined by electron

dense material cloge to the membrane. Presynaptic regions are also characterized by the presence of one or

more electron dense ragions, presynaptic densities, around which a wariable number of small,

clear core

synaptic vesicles (mean 35,141 .44 nm in diameter) are clustered. Subsets of these vesicles are in direct contact

with either the presynaptic density or the membrane and are considered morphologically docked. A amall

mimber of larger, denze core vesicles are alzo obzerved in most presynaptic profiles.
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A% xaadie ABAE AohdA tehe Aol
oA AAAFHE 3 A EAT o] o8 A%
A wekd WEE ¢ glA HIT oold "R He 7]
Aot Zl8 B3R J1%e vEbied 2o
712F o|F3 sl

AlAAR o a3 AFEAe] A9 Axe
upet A ED = e 2] 284 W AF
=7F A AT (Murthy et al,, 1997), AAZHe AD
HEr sbas 48E gaAA g2 AR
T 25 ] Ge o Fol A, AR LAAA
T2 W 2AYETH WEs AF AR 7%
4 wWEE dozligdy BT FHeo (Atwood et al,
1997, Schikorski & Stevens, 1997; Stapls st al,, 1997;
Msghina et al., 1998; Walmsley et al., 1998; Thomszon,
2000). 83 AAFAHE At AAASEASY
FEAEr HEAAY F AALARLEE 44 7 A
Badixe] e wet ZAHEGT B
(Dobrunz & Stevens, 1997; Schikorski & Stevens,
1997), ol W2el7] Al Sk 2E AEAREE
Sl ARATTAL P24 SYH oz FFA8, 9
8 AAZA S 7 active soneel A Frbe] A7
AReEr} PEAGE ARl %Y 4 Qo
(Redman, 1990; Korn & Faber, 1991; Stevens & Wang,
1995; Hanse & Gustafsson, 2001).

L AlFdAge A= s 2 Arjge]shEa
w2 ATt ool AR gl AR GFH T2
A A3 7]2H A ATt ok ¥ A2 4
dowefe] Zheat 2ate] wiAlZRE A EE
ete] 2oy AAGH vl TS AAGRE 7%
%] =z}e]7 (quantal size and variance)& FHIIA} 2
478 9990 2200 o9t B FEA 2ol
& TS A% 9AA Fd22H AFAFAN
SAFEE Aol 24 sk
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1. BAZE

2 A7 Al w4534 wild-type
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7 ke HE F2] coverslip #el O'Dowd (1995)4]
v o= Ml xef oFstdct

3. Hxteio|zpz
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sphate buffer, pH 6.8) 22 53] AHZ 2 J& $]
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gt FoPRAG BE vAe B A=t $U
Qe 4oz A F ethanol = 3oz
sl o, propylene oxide®. Z| 35t Epon8ll=Z =
ofgk 3, 50°CelA 244)2F, 60°CH| A 48412k G55}
et

d2ghe] Tt AR 37% hydrofluoric acid 4982
o] g8t coverslipE AAT F FAv|F oz HF
st EANHE At AAT F oelefE= #H
(Diatome)| Y¥3FH zeb®m7] (Ultracut B, Leica)E
o] &5be] 60 nm 2ukEHE 9= = formvar coated
single hole grided] E-2A1Z1 2, uranyl acetate2} lead
citrate 2. ¢| 2 G4t Tt =13 v (CM10, Philps)
o2 7R 60kVe A sl

4 B 4

BE AFFT]A ARl 2 ADOBE Photoshopd NIH
Image T2 28-S ¢]&35l 2 Ao =7 275

gdeon, aF A7 Z1E4 st abdd A G
4] AEnE AR ol 4sbgich 1) Al R A
57 Az 2% + AT 2 12 32
53 gEst AAAFHAEE JAT glar, 2)
Presynaptic dense bodyr} densityZ 7HA| 1 ¢1%, 3) 4l
A =] 25} 7S (Sataler et al, 2002). 4
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synapse) 2 UxpE o7 2 w-5(5,0000])e A A1
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9 AT Ve DA W =
F2e HAgle A el Byon, 1 HAe ‘ﬂ
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AAAAA B7)4 4 TR A= clear core vesicle
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Table 1, Summary of morphological observations for em-
bryonic synapse featuras

Number of clear core vesicles/synapse 9490 2462
No. of clustered clear core veziclesfsymapse 2306 345

No. of doclted clear core vesiclesdsymapse 606 1.13
clear core vezicle aize (um) 351 144
Mumnber of dense core vesiclesisynapse 1040 3.09
No. of clustered dense core vesicles/synapse 1539 043
No. of doclced dense core vesiclesfaynapse 006 0.08
denge core vegicle zize (nm) 538 1325
Area of active zZone (um?) 00676 0.0147
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BE R

2 QFAE oleE 149
2o AEE Arg geldos) deamHE
Tt o Ay 2ste] o2} AL 5670
o asiEe BFFoed A AAAYY AT
2% 2o A BAT 4+ o9t Fig ), 2
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257 AAAHA A 397 6.6 nmE? BT Zhang
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I AAAEE HE (posteynaptic cell)d] H=Em Fae =L Rl AR ARSI lsed o AdAEER
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9 53 F NS gzel Az 2] gedA, B = g 2= A9d 3 F7e] 2 dense core A
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FIGURE LEGENDS

Fig 1. Crozs gections of synapses from embryonic neurons. Synapses are distinguished by the parallel arrangement of pre— and
postgynaptic density membranes separated by a cleft, Presgymptic area contains mitochondria (M), arrow, active zones. Scale
bar=1pm.

Fig. 2. High power view of a chemical synapse from embryonic newrons. Presynaptic area contains many synaptic vesicles, An
intercellular space of 200nm iz srmounted by a cluster of prasynaptic vesicles and presynaptic densities (arrowhe ads), Some
of presynaptic vesicles are docked to the presymaptic membrane (arrow). 3cale bar =300nm.

Fig, 3. The size of gynaptic vesicles iz variable. Inn the cytoplasm of presynaptic area are clouds of small synaptic vesicles with clear
contents and vesiclas with dense cores (arrow), These dense vesicles hawve dark core and are 40 to 80 nm in diameter. Scale
bar =200 nm.

Fig. 4. Cross sections of gynapses from embryonic newons. Regular symaptic vesicles compose the most prominent membrane
structure i the wild—type boutory, and clusters of these vesicles are obaerved clustered around active zone preaynaptic
dengzities (arrowheads). n some synapszes, multivesicular bodies (MV) were observed in presynaptic area. Scale bar =200nm .

Fig 5. Crozs sections of 2 gynapaes in gserial sections from an embryonic neuron. One synapse i in sections 3a-5f (arrow head). &
gecond gynapse 1s in sections 3¢-Sh (arrow), M. Mitochondria, Scale bar = 200nm
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