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the VAn processes then run for some distance in the ventral region of the cord before ending
with little or no synaptic contacts with other cells. The VAn neurons at either end of the cord
(i.e. VA1 and VA12) are somewhat different from the rest. VA1 (e), in common with VB1
and VD1 which are all in the region immediately posterior to the excretory duct, branches
and has its NM]Js arranged transversely along a confined region along the dorsal surface of
the nerve cord. VA12 (g) has a similar morphology to VA2-VA11 but has some additional
types of synaptic contact. [t receives synaptic input from PHC, PHB, AVA and possibly VD12
and VD13. It has dyadic NM]Js with VD12, VD13 and DD6 as the other postsynaptic partners.
In addition VA12 also synapses onto DAS (c), DA9 (c), DB7 (¢), AS11, and PVC (d) in various
combinations at multiple synapses. There are gap junctions to AVA, PHC and VB11.
Magnifications: (a, ¢, d) x 25500, (b) x 17000.
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Members: VB1 to VB11.

VBn is a set of eleven motoneurons, distributed along the ventral cord, which innervate
ventral body muscles. A typical VBn (e.g. VB4 (h)) has a short, anteriorly directed process
that runs in the ventral part of the cord. This process is always postsynaptic and receives
synaptic input from PVC (except in VB1 and VB2) and occasionally DVA (*d). There are
prominent gap junctions to AVB, which are usually (although not exclusively (c)) situated near
the cell body. VBn also has gap junctions with other VBns (d) and DBns; these can be situated
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anywhere along the processes. A long, posteriorly directed process leaves-the cell body and
moves to a position adjacent to the bounding basal lamina on the right-hand side of the cord,
next to a dorsal VAn process (figure 18). VBn processes have NMJs when they are in this
position; the NM]Js are nearly always dyadic synapses with DDn neurons as the other.
postsynaptic partner (a). The posterior process of VBn eventually moves away from the NM]J
region, its place being taken by the process of the adjacent posterior VBn. The posterior distal
regions of the VBn processes then run for some considerable distance in the ventral region of
the cord, with little or no synaptic contact with other cells, before terminating. VB1 (e, f) and
VB2 (g) differ in their morphology and in synaptic contacts from the other VBns. Both have
branches that run transversely across the dorsal surface of the cord just posterior of the excretory
duct, although only VB1 has NM]Js in this region. VB1 also has a process that enters the left-
hand side of the nerve ring, which synapses onto SAA (b) and receives some synaptic input
from AIB.
Magnifications: (a—d) x 25500.
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Members: VC1 to VC6.

VCn is a set of six motoneurons in the ventral cord, which innervate ventral body muscles
and the vm2 muscles of the vulva. VC4 and VC5 (h), which are situated nearest the vulva,
have short processes in the ventral cord but send several processes dorsally along the vulval
hyperdermis on each side of the vulval opening, where they have large, vesicle-filled
varicosities and innervate vin2 vulval muscles (a). They also synapse onto other VC neurons
and receive some synaptic input from HSN in these regions. VC1, VC2, VC3 and VC6 send
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less extensive processes, which have similar synaptic contacts, into these vulval regions, but they
have much longer processes in the ventral cord (h). These processes run near or adjacent to
the bounding basal lamina in the dorsal region of the cord (figure 18). There they synapse onto
DDn and VDn neurons (¢) and have NM]Js that are dyadic, with DDn and VDn as the second
postsynaptic element (b). VCn neurons have gap junctions with each other (e) and also have
some chemical synapses with each other. There are some features that seem to be unique for
particular VCns that may be significant: VC5 synapses onto DVB and DVC (d) and VCS3 has
a gap junction directly to the process from a vm2 muscle (f).
Magnifications: (a—c, e) x 17000, (d, f) x 25500.



VD1

DALY —afo

DB1* —» o
'

DBL* —» [0
DA1*,DB1* —>|8

DALY —wlo
ASL* —=le

pB1* —}el

DB1* —|

DA2* —

VD

VDn 337

1

«— DA1*,DB1x

oB1* " [3le— DaLx
«—DB1¥
-—— DAl*,DB1*
oere — 87 0L
«—— DaLx
«— DAL* «—— DB1*
+—— DBl*
+— DAL¥ DB1*
«— DAL*
—1 vpz
«— DA2*

DB1* —=

vD4
o T

o] «— vC1x

o —= NJ

~— DA3%DB3 *
- AS%DB3 *

e AS4*

DA4 3DB3*—~

DA4$DB3*—a|




MUSCLE ARMS MUSCLE ARMS VD4 COMMISSURE

VDn

Members: VD1 to VD13.

VDn is a set of thirteen motoneurons, with cell bodies in the ventral cord, which innervate
ventral muscles. Each cell has an anteriorly directed process emanating from its cell body. This
process has a branch, which leaves the ventral cord on the right as a commissure (c) and runs
round to the dorsal cord. (VD2 is exceptional; it has a left-hand commissure.) The commissure
splits, as it enters the dorsal cord, into an anteriorly and a posteriorly directed process, which
span approximately the same region of the body as their ventral counterparts (e). (VD1 is
exceptional in that its dorsal process is anterior to its ventral counterpart.) Both the dorsal and
the ventral processes run adjacent to the basal lamina bounding the cord, in close association
with the processes of DDn neurons. The ventral process lies between the processes of VCn
dorsally and the other motoneuron classes ventrally (figure 18). The dorsal process runs
ventrally to the other motoneuron axons (figure 19). The VDn processes in the dorsal cord
are exclusively postsynaptic, receiving synaptic input from DAn (*a), DBn (*a) and ASn (*a)
motoneurons at points where they have NM]Js. The processes in the ventral cord are
predominantly presynaptic and have many NM]Js (a, b), most of which have only muscle as
the postsynaptic partner. The processes of VDn and DDn do not have extended, apparently
undifferentiated distal regions, as do the other motoneuron classes; instead, they end abruptly
in close proximity to the end of a neighbouring process of the same class, often with a gap
junction between them (d). VDn also has gap junctions to DDn and a few with PVP. VD1
has several additional ‘odd’ gap junctions.

Magnifications: (a, d) x 25500, (b) x 12750, (c¢) x 17000.
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APPENDIX 2. REMAINING AMBIGUITIES

The reconstructions that we have described were done piecemeal, using data obtained from
several animals. This was because of the difficulty of serial sectioning a complete individual.
Inevitably there were some consequential problems in the identification of equivalent processes
in different animals. These problems could, for the most part, be resolved, because of the
reproducibility of relative process positions within bundles and the consistent synaptic
behaviour of a given process. There are, however, a few remaining ambiguities, notably
concerning process identification in the posterior ventral cord. This region was covered by the
N2Y series, which was derived from an adult male. The male has significantly more processes
running in its ventral cord than the hermaphrodite. These extra processes arise from
male-specific neurons in the tail ganglia (Sulston et al. 1980). Their presence made it difficult
to identify some of the processes from neurons common to both sexes, particularly those that
were rather featureless, with few characteristic synapses. We have listed the cases for which
these problems exist.

DVB anp DVC

The processes from these two neurons are always closely associated. They sometimes twist
round each other and so cannot be distinguished by their relative positions. We cannot,
therefore, be sure whether the cell bodies labelled DVB and DVC connect to the processes
labelled DVB and DVC in the nerve ring or whether they have been crossed over. We have
chosen the interpretation that is shown on the basis of synaptic criteria, but these are not
particularly compelling.

ALA, CAN anp PVD

These neuron classes have processes that run together alongside the two lateral arms of the
excretory canal. They have not been followed along the length of the animal, although they
have been sampled at intervals along their length. The three processes make virtually no
synaptic connections along the canal and look rather similar. Two of the processes end at about
the level of the anus; the third enters the lumbar ganglion on each side, where it makes a few
synapses onto PVC. This process has been tentatively assigned to ALA, but it could equally
well belong to either of the other classes.

PVW, PQR anp PVT

These classes have cell bodies in the lumbar ganglia and the pre-anal ganglion; they send
out processes, which project anteriorly up the ventral cord. Processes from these neurons have
not been positively identified in the N2Y series and are not present in the anterior ventral cord
(i.e. they could not be accounted for in the N2U series). It therefore seems likely that they
terminate somewhere in the posterior ventral cord. The process of PQR appeared to be
petering out at the end of the JSE series and was almost certainly about to end. The same
cannot be said of PVT, however. The single neuron of this class had a large cell body in the
pre-anal ganglion with a single, substantial, anteriorly directed process. This process had few
synaptic contacts and was still going at the anterior extent of the JSE series. It seems rather
surprising that such a process should end, presumably without making any significant synaptic
contacts. An alternative interpretation is that this process divides somewhere in the posterior
cord and becomes the two processes currently assigned to PVNL/R in the anterior cord. The
location of the process of PV T in the cord is consistent with this interpretation. It would mean,
however, that in this case PVNL/R would have to terminate in the posterior cord.
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RID, PDA anp PDB

These three classes have processes in the dorsal cord, which have not been completely
followed. RID sends a process into the anterior end of the cord; a process that looks similar
has been identified in the posterior dorsal cord. It therefore seems likely that the dorsal process
of RID spans the length of the cord. The process of PDA and PDB enter the dorsal cord near
its posterior extremity. They project anteriorly but have not been identified in the anterior
cord.

APPENDIX 3. NAME EQUIVALENCES

In some previous publications on C. elegans neuroanatomy, different systems of nomenclature
have been used. We have included a list of equivalences to facilitate cross-referencing between
these papers.

Ware et al. (1975):

LSM (lateral sub-medial) — CEP. DM — RMED.
MSM (medial sub-medial) — OLQ), VM — RMEL.
VL (ventro-lateral) — OLL. Oe — RIP.
ILR (inner labial) — IL1.

ILN (inner labial) — IL2. 60 — GLR.
Cap cell — Socket cell.

Pocket cell — Sheath cell.
Ward et al. (1975):
C — CEP.

O (sub-dorsal and sub-ventral) — OLQ),

O (lateral) — OLL.

I1 — IL1.

12 — IL2.

e — ASE. a — AWA.

f — ADF. b — AWB.

g — ASG. ¢ — AWC.

h — ASH.

i — ASL x — URX.

j — AS]. y — URY.

k — ASK.

1 — ADL. n — BAG.

m — FLP.
White et al. (1976):

o — AVA. Ventral A VAn.

B — AVB. Dorsal A DAn.

8 — AVD & AVE. Ventral B VBn.

Yy — PVC Dorsal B DBn.
Ventral D VDn.
Dorsal D DDn.
Ventral C VCn.
Dorsal AS ASn.



