
DTC.This analysis probes germ cell behavior in the presence of the
DTC and Notch signaling. To stop movement, we used emb-30(ts),
a temperature-sensitive mutation that blocks the metaphase-to-
anaphase transition at restrictive temperature (25 °C) (31). To
confirmthemovementblock,weexaminedgerm-linenuclei labeled
with the thymidine analog EdU, over time. Whereas all EdU
labelingmoved proximally in wild-type germ lines at both 20 °C and
25 °C (7), label did not move in emb-30 mutants after their shift to
restrictive temperature.At both 9h and24h after the shift, themost
proximal EdUoccurred at a similar position,measured in germ cell
diameters from the distal end (gcd) [9 h was 24 gcd, 95% median
confidence interval: 23–26 gcd,n = 20; 24hwas 23 gcd, 95%median
confidence interval: 20–26 gcd, n = 11).
At permissive temperature (15 °C), distal germ lines from

emb-30 adults were similar to wild-type with respect to mitotic
region size and GLD-1 accumulation (Fig. 1 D and F). By con-
trast, at restrictive temperature (25 °C), two distinct domains
emerged where the mitotic region had been (Fig. 1 E and G). A
distal pool of germ cells failed to up-regulate the GLD-1 and
HIM-3 differentiation markers, failed to enter the meiotic cell
cycle, and accumulated metaphase-arrested cells, whereas the
proximal pool of germ cells accumulated GLD-1 and HIM-3 and
entered meiotic prophase (Fig. 1E; Fig. S1A). Because the more
proximal germ cells failed to arrest, their maturation into meiotic
prophase likely circumvents mitotic arrest (see Discussion).
Germ cells in these two pools therefore differed dramatically in
their capacity to enter meiosis.

To examine formation of the boundary between the two
pools, we scored emb-30 germ lines at timed intervals (9, 12.5,
and 15 h) after the shift. By 15 h, some germ lines (4/15) had
some severely abnormal nuclei, making them difficult to score;
therefore, we did not take later time points. Figs. 1 D and E
show germ lines from the 0 and 15 h time points; Fig. S1 B–E
shows the full time course; and Fig. 1F presents the cumulative
data. At 15 °C, GLD-1 increased in the emb-30 midmitotic
region, usually in two steps—the initial one at 8 gcd on average
and the second at 12 gcd on average (Fig. 1 D Left and F); the
most proximal PH3-positive nucleus occurred at ≈13 gcd on
average (Fig. 1 D Center and F), and the mitotic region exten-
ded to 18 gcd, on average (Fig. 1 D Right and F). We also
measured these same features in microns and found their rel-
ative positions similar to those scored in gcd (Fig. S1F). In
shifted emb-30 germ lines, the position of the initial GLD-1
border did not change significantly between 0 and 15 h (P >
0.16), whereas the positions of the second GLD-1 border, the
most proximal anti-PH3-positive nucleus and meiotic entry all
moved distally (P < 3.1 × 10−6, P < 1.4 × 10−4, and P < 4.2 ×
10−5, respectively) and finally came close to converging between
12.5 and 15 h. By 15 h after the shift, the position of meiotic
entry and the proximal PH3 boundary were both found at 8 gcd,
on average. The GLD-1 boundary was slightly more distal at 6
gcd, on average (Fig. 1F). All these features converged to a
single site in some germ lines (20% at 12.5 h and ≈30% at 15 h).
We conclude that the boundary between the two pools occurs at
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Fig. 1. Two pools with distinct differentiation capacities in the mitotic region. (A) Schematic of adult hermaphrodite distal gonad. Red, DTC; yellow circles, germ
cells in mitotic cell cycle; *, inferred actual stem cells; green circles, germ cells in meiotic S-phase; green crescents, germ cells in early meiotic prophase. Movement
through the mitotic region is inferred by the continuous movement of germ cells from the mitotic region to more proximal regions. Neighboring germ cells are often
in distinct phases of the cell cycle. (B, D, and E) Confocal images of adult distal gonads. Dashed line, boundary between mitotic region and early meiotic prophase
(the boundary is not always straight; it is drawn as a straight line for simplicity); dotted line, likely position of meiotic S phase; white arrowhead, distal end; white
arrows, crescent-shaped DNA typical of meiotic prophase. (B) Wild-type distal gonad, single confocal section. DTC is stained with antibodies to GFP (green), germ-line
membranes with antibodies to the GLP-1/Notch receptor (red), and DNA with DAPI (blue). (C) Simplified regulatory network for control of decision between self-
renewal or early differentiation (meiotic entry). (D and E) Confocal projections of distal emb-30 gonads at permissive temperature (D) [note that the most proximal
PH3 in this germ line is not at the average position (see Fig. 1F)] and 15 h after a shift to restrictive temperature (E). Blue, DAPI-stained DNA; red, GLD-1; green, anti-
PH3; small red carat, initial GLD-1 step; large red carat, second GLD-1 step; green arrow, most proximal mitotic division (PH3). D and E each show the same germ line
with different fluorophores in Left, Center, and Right. (F) Position of key features in mitotic region with time after emb-30 shift to restrictive temperature. Error bars
represent 95% confidence intervals. Black dotted lines mark the rough boundary (6-8 gcd) between the distal and proximal pools. (G) Summary diagrams.
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