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was less predictable (Figure 1H). However, we noted that apical daughters undergoing planar telo-
phase correction frequently displayed a unique, balloon-shaped morphology and appeared to main-
tain contact with the basement membrane (open arrowheads in Figure 3A). Remarkably,
maintenance of this basal endfoot predicted planar reorientation, while loss of contact predicted the
opposite (Figure 3B,C; Figure 3—figure supplement 1A). Importantly, this correlation between
basal contact and telophase correction was unaltered by expression of Scramble or Gpsm21617

shRNAs (Figure 3—figure supplement 1B,C). These data suggest that transient oblique meta-
phase-anaphase orientations are corrected in a manner dependent on whether they retain contact
with the basement membrane following cleavage furrow ingression.

Telophase corrective basal contacts display hallmarks of elevated
actomyosin contractility
Given the dynamic changes to cell shape that occur during telophase correction, we hypothesized
that they may correlate with distinct molecular changes in the underlying actomyosin cytoskeleton.
To test this, we performed immunostaining on E16.5 epidermal whole mounts for actin (phalloidin)
and active phosphorylated (Ser19) myosin light chain II (pMLC2), and identified rare, oblique divi-
sions with the characteristic basal endfoot. Interestingly, the intensity of pMLC2 was higher specifi-
cally in the endfoot process compared to the apical cortex of the same daughter cell, while actin

Figure 2. LGN mediates perpendicular but not planar telophase correction. (A) Schematic of modified experimental protocol of live imaging of

epidermal explants (see Figure 1D) incorporating lentiviral shRNA transduction to generate mosaic knockdown tissue. Transduced/knockdown regions

are marked with histone H2B-mRFP1 (H2B-RFP). (B) Stills from live imaging of Scramble (top) or Gpsm21617 H2B-RFP+ cells (bottom) undergoing planar

correction, annotated as in Figure 1E. (C,D) Cumulative frequency distributions of division orientation from (C) Scramble or (D) Gpsm21617 H2B-RFP (+/-

) live imaging experiments at anaphase onset (j) and one hour later (q). Scramble RFP+ and Gpsm21617 RFP- cells display similar patterns of telophase

correction as observed in wild-type explants (Figure 1G). While Gpsm21617 RFP+ cells are more biased toward planar/oblique at anaphase onset,

significant planar correction still occurs; n indicates observed divisions from five embryos imaged in four technical replicates. (E) Data from (C,D)

depicting orientation at anaphase onset (j) and 1 hr later (q) for Scramble RFP+ and Gpsm21617 RFP- and RFP+ cells. ~ 95% of LGN knockdown cells

correct to planar (<30˚) 1 hr later. Scale bars, 10 mm. *p<0.05 by Kolmogorov-Smirnov test.

The online version of this article includes the following source data for figure 2:

Source data 1. Original measurements used to generate panels C, D, E.
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Figure 3. Maintenance of basal contact correlates with planar-directed telophase correction. (A) (top) z-projection stills from a movie of a mitotic cell as

it enters anaphase (t = 0) through 60 min post-anaphase onset, depicting planar telophase correction. Epidermal-dermal boundary shown by red line.

Dividing daughter pairs are outlined with yellow dashed lines. Division orientation angles are shown below (j, telophase onset; q, +1h). (bottom), xz en

face views at same timepoints. Yellow and white arrowheads indicate plane of optical section for apical and basal daughters, respectively. In most

cases, planar correction is preceded by maintenance of basement membrane contact (open arrowheads), which are most apparent in the en face basal

focal plane, where they appear as small membrane circles. (B) Data from Figure 1G,H sorted based on presence or absence of basal contact.

Connecting lines demonstrate that oblique-dividing daughters retaining basal contact correct towards a planar orientation, while those losing contact

correct towards perpendicular. (C) Data from (B) demonstrating that the degree of correction correlates with initial anaphase orientation. (D) Whole

mount imaging of wild-type E16.5 epidermis stained with phalloidin and phosphorylated myosin-light chain 2 (pMLC2). Orthogonal views (top) of DAPI

highlight oblique division orientation. The basal endfoot observed in live imaging of telophase correction (see panel A) can be observed in the basal en

face view. Pair-wise measurements (inset graph) of pMLC2 at the cell cortex in the apical plane and basal endfoot of oblique divisions are connected by

the gray line. (E) Cartoon representation of tension-sensitive model of AJ assembly. In the absence of tension, a-E-catenin exists in an autoinhibited

closed conformation, masking the a18 epitope. In the presence of actin-mediated tension, a-E-catenin opens, exposing the a18 epitope and vinculin

binding domain. (F) Whole mount images prepared as in (D) stained with total a-E-catenin and open conformation-specific a18 antibody. Pair-wise

Figure 3 continued on next page
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