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Figure 5. Lineage Origins of All Cells Containing uric-88 Protein 

Cells expressing uric-86 protein are indicated by thickened lines. Lineage branches that do not lead to any uric-86expressing cells have been 
trimmed. In each case where a blast cell is depicted as containing uric-86 protein, the presence of such protein has been confirmed by direct observa- 
tion in fixed embryos or animals, except in the case of the mother of CEMD and WAD. CEMDs and CEMVs normally die in hermaphrodites, and 
HSNs normally die in males; with these exceptions (which are the only sex-specific cell deaths in C. elegans) exactly the same cells stain in males 
and hermaphrodites. 

not normally express uric-86 protein (for example, see Fig- 
ure 2). In the postdeirid neuroblast (Vdpa) lineage, 
V5paap is the first cell to accumulate uric-86 protein and 
normally produces only one surviving neuron (see Fig- 
ure 6). In uric-86 mutants, V$.paap generates extra dopa- 
minergic neurons similar to PDE (Sulston and Horvitz, 
1981; Chalfie et al., 1981). PDE does not normally express 
uric-86 protein. The stem cell-like reiterated lineage also 
produces one cell predicted to retain the identity of the an- 
cestral neuroblast. In the uric-86(n472) mutant, V5paap 
produces from 1 to 5 progeny (mean = 2.8 + 0.8, n = 30) 
but only 1 (occasionally0 or 2) of these nuclei still contains 
uric-86 protein by the L3 stage (mean = 0.8 2 0.8, n = 
30). We conclude that the ectopic dopaminergic neurons 
degrade the uric-86(n472) protein inherited from their 
mothers and fail to express more uric-86 protein. The one 
V5.paap descendant that maintains uric-86 expression 
may be the cell that retains the identity of the ancestral 
neuroblast. At least in this lineage, activation of uric-86 in 
a mother cell is not sufficient for it to be active in the 
daughters. 

uric-86 Mutations Affect Some Embryonic Lineages 
We looked in the uric-86(n472) mutant for reiterations in 
the embryonic lineages in which uric-86 protein is pro- 
duced, by staining fixed animals. Variably missing and su- 
pernumerary staining nuclei indicative of lineage reitera- 
tions were found for the lineages that produce the anterior 
lateral (deirid) ganglion (ADE, ADA, FLP AIZ, and RMG) 
and the mechanosensory neurons ALM and PLM (see 

Figure 5). The presence of multiple ectopic dopaminergic 
deirid neurons in uric-86 mutants was noted by Sulston 
and Horvitz (1981). This list is not necessarily exhaustive, 
because a lineage reiteration need not alter the number 
of uric-86 protein-containing nuclei produced. The lineage 
that normally produces the neurons ALM and BDU can 
yield a single uric-86 protein-expressing nucleus or two or 
three closely spaced nuclei that in some animals seem to 
be syncitial, suggesting that the cell can fail to divide or 
can divide once or twice, sometimes without cytokinesis. 

uric-86 Mutations Affect Identities of Some 
Nondividing Cells 
The best-studied effects of uric-86 mutations are on lin- 
eages, so we were curious as to the role of uric-86 protein 
in the nondividing cells in which it is expressed. Of the 13 
distinct neuron types that express the uric-86 protein de 
novo, 2 were previously known to be functionally affected 
by uric-86 mutations: IL2s have abnormal antigenic prop- 
erties (C. Bargmann, personal communication), and HSNs 
do not mature (Desai et al., 1988). For two other neuron 
classes, ALM and PLM, uric-86 function is required in at 
least two ways: an extended temperature-sensitive period 
for ALM and PLM function shows that uric-86 is required 
both for the correct execution of the lineages that produce 
these cells and, after their birth, for their correct differenti- 
ation (unpublished data). To determine whether functional 
uric-86 protein is required for other cells to assume their 
correct identities, we looked for abnormalities in the unc- 
86 protein-expressing cells in an uric-86 mutant; the non- 
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