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Figure S1. Related to Figure 1. Early stages of division in the follicle cell epithelium. A) A 
prometaphase cell in which the spindle is forming perpindicular to the epithelial sheet. Nascent 
spindle poles are stained with α−Tubulin (green). pH3 staining (red) confirms that the cell is 
mitotic. DAPI is shown in blue. B) APC-2-GFP (green) is not restricted to adherens junctions in 



mitotic follicle cells. C) Armadillo is important but not necessary for maintainence of epithelial 
integrity. arm3 mutant cells (marked by the absence of GFP) may be flattened or lost but are 
often normal in appearance. D) The spindle is assembled before it achieves its final orientation. 
Several cells outlined by the white line are in pro-metaphase, as indicated by anti-pTACC 
(Transforming Acidic Coiled-Coil) staining (which marks only mitotic centrosomes) but only 
partially condensed chromatin. Tubulin staining demonstrates that spindles are being assembled 
in these cells before the centrosomes reach their metaphase orientation. For comparison, see the 
metaphase cell in the upper right. E) mys11 is a protein null allele. Immunoreactivity to an anti-
βPS Integrin antibody is lost in mys11 mutant clones (marked by the absence of RFP in green).  
F) As reported previously, mys11 mutant clones cause disorganization of the follicle cell 
epithelium, particualrly at the poles of the egg chamber. 



 

Figure S2. Related to Figure 3. Pins localization and activity in follicle cells. A) Colcemid 
treatment dissolves follicle mictrotubules. Egg chambers were incubated for one hour in 
Schneider’s medium with or without colcemid, then stained for tubulin (in red) and examined at 
the same laser intensity. Some background staining  remains outside the egg chamber following 
colcemid treatment but the specific microtubule signal within the follicle cells is lost B) A 
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cumulative plot of centrosomal angles with or without colcemid treatment. For these 
experiments, we drew a line connecting the two centrosomes in a metaphase cell and measured 
the angle of this line relative to the two apical corners of the cell. These angles differ with a p 
value of < 0.005 as determined by the Kolmogorov-Smirnov test. C) pins mRNA is most highly 
enriched in the ovaries of the adult fly. Expression is shown as enrichment relative to the entire 
fly. Data was mined from FlyAtlas. (T. ganglion = Thoracicoabdominal ganglion). D) Mud is 
expressed in follicle cells in early stage egg chambers. Staining disappears after stage 6 (marked 
by arrow). E) Pins-YFP (E) localises around the basolateral cortex of mitotic cells but is apical in 
interphase. RFP-Tubulin (E’) identifies the mitotic spindle and thus the mitotic cell. F) Anti-Pins 
staining in the egg chamber demonstrates the lateral localisation of Pins during mitosis. We 
attribute the strong basal signal to poor antibody penetration in this tissue. The white box 
outlines a mitotic cell. G) Centrosomes (as marked by anti-γ-tubulin staining in red) are not 
disrupted in pinsp62 clones (marked by the absence of GFP).  
 

 

 

 

 



 
 
Figure S3. Related to Figure 4. discs large alleles have different effects on spindle orientation 
and epithelial organization. A) As expected, dlg14 clones (marked by the absence of RFP in 
green) demonstrate a loss of epithelial polarity, rounded morphology, and overproliferation. B) 
Metaphase spindles are randomized in single layer dlg14 clones. C) A cumulative plot of 
metaphase spindle angles in dlg14 mutant follicle cells. D and D’) Epithelial organization is not 
disrupted in dlgsw mutant follicle cell clones. Clones are marked by the absence of RFP (green in 
D, grey in D’). Phalloidin in red, DAPI in blue. E) Metaphase spindles are not misoriented in 
dlgsw mutant follicle cells (marked by the absence of GFP). F) A cumulative plot of spindle 
angles in dlgsw mutant follicle cells. 



Supplemental Experimental Procedures 
 
Drosophila stocks: The following mutant alleles and transgenic constructs have been described 
previously: mys11 [1], pinsp62 [2], mud2 and mud3 [3], apcq8, apcg10 [4], arm3 [5], dlg14 and dlg18 
[6], dlgsw [7], Ubq-Pins-YFP, pinsp62 [8], apkcpsu141 [9], apkck06403 [10], apkcts [11], Ubq-Sas4-
GFP [12], Bazooka-GFP [13], and Crumbs-GFP [14]. dlg18 FRT19A was a generous gift from 
Floris Bosveld of the Bellaïche lab. dlg14 FRT19A and arm3 FRT19A were generated by Aram 
Sayadian of the St Johnston lab. FRT82B pinsp62 and dlgsw FRT19A were generated by D. 
Bergstralh. Dlg-YFP was generated in a protein trap screen [15]. The following background 
stocks were used to generate mitotic clones, which were induced by heat shock at 37° for 
multiple periods of two hours: RFP-nls, hsflp, FRT19A and hsflp;FRT40A GFP-nls, and 
hsflp;;FRT82B GFP-nls. 
 
Reagents: The following antibodies were used in this study: rabbit anti-phospho-H3 (Cell 
Signaling), rabbit anti-aPKC (Santa Cruz), mouse anti-Armadillo, anti-βPS Integrin, and anti-
Dlg (Developmental Studies Hybridoma Bank), rabbit anti-Centrosomin and rabbit anti-pTACC 
(gift from J. Raff), rabbit anti-Mud (gift from H. Nash), mouse anti-α-tubulin and anti-γ-tubulin 
(Sigma). Anti-Pins was generated against full length Pins protein. Rhodamine-Phalloidin was 
purchased from Invitrogen. Vectashield with DAPI was purchased from Vector Labs.  
Conjugated secondary antibodies were purchased from Jackson Immunoresearch. 
 
Expression data: Cross-tissue expression of pins mRNA was mined from FlyAtlas 
(flyatlas.org).  
 
Spindle angle measurements: Centrosome angles were calculated using Image J. The angle of a 
line drawn connecting the two centrosomes was determined relative to a line drawn connecting 
the adherens junctions at the two apical corners of the mitotic cell. These corners are shared by 
this cell and its neighbours. 
 
Statistics: The Kolmogorov-Smirnov test was performed using the calculator provided by Tom 
Kirkman at http://www.physics.csbsju.edu/stats/KS-test.html. The test for normal distribution 
was performed using NormQuant by Scott Guth. 
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