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Box A
THE REMARKABLE GIANT NERVE CELLS OF SQUID

: O Manyv of the initial insights inko how ion diameter—I100 to 1000 tmes Barger than able electrical measurements. The rela-
/ concentration gradients and changes in mammalian axons Squid axons are tive ease of this approach yielded the

membrane permeability produce electri- large encugh to allow experiments that first intracellular recordings of action

cal sighals came from experiments per- wiantld be impossible on most other potentials from rerve cells and, as will
formed on the extracrdinadly lange nerve cells, For example, it is not diffi- b discussed in the next chaptor, the first
nerve cells of the squid, The axons of cult to insert simple wire electrodes cxperimental measurements of the ionic
these nerve cells can be up to 1 mm in inside these giant axons and make reli- currents that produce action potentials,

SRR ER

(stellate ganglion)

Ciiant axon

Hodgkin, A. & Huxley, A.

1963F /—RNJLEZE- —_—
AEFE
(Eccles, J.C. LRIFFZE) =

Ird level
nesron

& Squid giant axen = B0 wm diameter — 3

———p——— MMammalian axon = 2 pm diameter

Ak Diagram of a squid, showing the location of its giant nerve cells,  The second-level neuron forms a series of fingerlike processes, each of
Different colors indicate the neuronal components of the escape cir- which makes an extraordinarily large synapse with a single third -Jevel
cudtry. The first- and second-level neurons originate in the brain, while  newron. (C) Structure of a ghant axcm of a third-level newron lying
the third-level newrons are in the stellate ganglion and innervate mus.  within it nerve, The difference in the diameters of a aquid giant axon
cle cells of the mantle, (B) Giant synapses within the stellate ganglion.  and a mammalian axon are shown below,
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Fig. 9 Fluorescenee spectra for rhod-2 and fura-2. The panel on the lefi shows emission spectra for thod-2 81 a
sedies of Ca'° concentrations using excitation light with a wavelength of 540 nm, The panel on the right shows
excilation spectra for fura-2 at a series of Ca°  concentrations as measured &l & wavelenglh of 510 nm. Used
with the permission of Molecular Probes (65
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L) m FIGURE 11.4 Microdomains of Calcium within the Presynaptic Terminal at
i the Squid Giant Synapse. I:.ﬂu".l Disgribustion af cakcium within the presynaptic
I R axon terminzl at rest, determined by intracellular injection of a calcium-sensi-
|'.|'f" /j_jZ‘f& 1—1' tive dye (bax in illustration at leflt shaws the region imaged), (B) A brief train of
. .:!II - presynaptic action potentials results in the appearance of microdomains of
Vi, Qj—jxfﬁfﬁﬂ]ﬂﬂ \ high calcliam cancentration within the axon terminal. {alter Liinds, Sugimori,
— eI “relEvnapkic asun Presvnaptic axan and Silver, 1992 micrographs kindly provided by R, Llinds.)
- - '-l"-.___q_ o
g | AR —-_,___:_-——_____ . = A %)

1 B [ h

N -l L 1 ‘! ; a .\-"-\.__ '

FTRH . I | b,

{ﬁmﬂﬂ / 149 ! |_£ ' l'lll:_'l;___
. Fre g A I Tt
YVioltage )
Ciam E_
i potic Caffs

SF TR l_
EEf(mv) I

=
B

(A Mitrophen hinjection : =l R e %
i B EFf

’/ﬂ'jx'ﬁﬁ u %‘* Ultraviolet light |I gl +: s ;?;S
MEnCaE LLl > 0 12 =2
pe 200 ~ 1)1
it (uA/cm?2) ' 2’) A [ 15 N«
T I H 2
. —<I-__ L I\ - 8 = e i o Bﬂ
>T7Xf£ 25 — ?:') o 4@ L ;EE
Hi {J— o j' _'-_ L . e | I o=

(mV) 2l - = o T T T

g T )
o | a4 e R

H#Feﬁ ()
BERR (SUR)

X5




HREEEVERED D FAH=X L

b5 RK—G—

nu :l: /-P 1:;2;25«.;4?% Py s EEA
(TFIHA—R) & | i

IURGAR—LR

Figure 4.6. A current model of the role of SNAREs in synaptic vesicle exocytosis.
Syntaxin is bound to munciBa/nsecl. Once free of munc1Ba/nsecl, the core com-
plex initiates formation. This core complex consists of two helixes contributed by
SMAP-25, one helix contributed by syntaxin, and one helix provided by VAMP/
synaptobrevin (only one of the two SNAP-25 helixes is shown in the figura), This
complex forces the two lipid bilayers into close apposition, perhaps leading to
membrane fusion. After fusion, stable core complaxes ara part of the plasma mem-
brane. The actions of NSF and «-SMNAP dissociate the core complex so that the
componeants can recycle to the appropriate location for another round of vesicle
fusion. Although it is possible that the munciBa/syntaxin 1 complex precedes the
core complex, this has not actually been demonstrated.

Flgure 5.10  Presynaptic proseins patentlally involved in neuntmnsmitber
riefease, (Afler lessell and Kandul, 199053
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(a) Circulating hormone (b) Local hormones

Autocrine Paracrine Receptor
/

Target cell
Secreting cell

Blood vessel Not a target cell

Target cell
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(c) Neurotransmitter

Target cell

/
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