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Figure S1, Related to Figure 1. Spatial Pattern of the Terminal MAPK Signaling 

and zen Pattern Are Conserved in Different Drosophila Species 

(Left) Pattern of Cic protein in D. willistoni (A), D. yakuba (B), D. melanogaster (C), D. 

borealis (D), and D. virilis (E). In all five Drosophila species, Cic is downregulated at the 

poles by MAPK signaling. (middle) Quantified AP profile of nuclear Cic gradients in five 

Drosophila species. For (A’-E’), N=31, 40, 29 41, and 19 respectively, and error bars are 

s.e.m. Note that in all five species, nuclear levels of Cic are higher at the anterior pole, 

suggesting weaker MAPK signaling activity in this region.  

(Right) AP asymmetric spatial patterns of zen are also conserved in different fly species. 

Since MAPK substrate competition plays an essential role in defining expression 

boundaries of zen in D. melanogaster, we argue that a similar mechanism will control the 

expression pattern of these genes in other fly species. 



 

 
 

Figure S2, Related to Figure 1. Yan and Cic Expression in Syncytial Blastoderm 

Embryos 

(A) Expression pattern of Cic in the early stage-5 embryo.  

(B) Expression pattern of Yan in an embryo with ectopic expression of Yan using a 

maternal Gal4 driver (see Supplemental Experimental Procedures). Yan is expressed 

throughout the embryo and is downregulated at the poles by MAPK.  

(C) Expression pattern of Yan in a wild type embryo at the same stage as panel (B). The 

absence of nuclear signal suggests that Yan is not active at this stage of embryogenesis. 

 



 

 
 

Figure S3, Related to Figure 3. Anterior Substrates of MAPK Are Required for 

Anterior Repression of zen 

(A, B) Expression pattern of Dl protein and zen mRNA in an embryo derived from bcd 

hb tsl germline clone flies. Since torsolike (tsl) is provided by the follicle cells rather than 

by the germline, these mutant embryos still express terminal MAPK signaling. Similar to 

embryos from bcd hb nos germline clone flies from Figure 3 bcd hb tsl embryos also 

express zen throughout the anterior pole.  

(C, D) Optical images of zen mRNA at the anterior (C) and posterior (D) poles showing 

expression of zen at both poles.  

 



 

 
 

Figure S4, Related to Figure 4. Alternative Mechanisms for the Anterior Repression 

of zen 

(A-C) Spatial pattern of zen mRNA and Hkb protein in a wild type embryo. The two 

expression patterns partially overlap in the dorsal-anterior region (C), suggesting that 

Hkb is unlikely to be the anterior specific repressor of zen.  

(D-F) Expression pattern of zen mRNA and Hkb protein in embryos that lack Hkb. Even 

in the absence of Hkb, zen is still repressed at the anterior pole. 

(G) Surface image of an embryo stained with anti-Dl antibody. The two dashed lines 

represent the approximate locations at which we obtained the optical sections to compare 

anterior and posterior nuclear Dl gradients.  

(H) Quantified ventral-to-dorsal nuclear gradient of Dl protein at the poles. Averaged 

gradients of NAnterior = 50 and NPosterior = 40 are plotted with error bars indicating s.e.m. 

Note that the two gradients are indistinguishable from each other, suggesting that 

differences in the nuclear Dl gradient cannot account for the asymmetry in zen expression 

pattern. 

 



Supplemental Experimental Procedures 

 

Drosophila Stocks 

 

The following stocks were used in this study: OreR, trk
1
, gd

7
, bcd

6
, cic

1
, cic

D49
, Hist-GFP 

(Coppey et al., 2008), UAS-Yan, matα4-Gal4-VP16 (Hacker and Perrimon, 1998), Bcd-A9 

(Hanes et al., 1994), and hkb
XM9

. FRT82B bcd
6
 hb

15
 nos

BN
 and FRT82B bcd

6
 hb

15
 tsl

4
 flies 

were kindly provided by E. Weischaus. Flies were grown and embryos were collected at 

25°C.  

 

To make germline clone of bcd hb nos and bcd hb tsl, standard FLP-DFS technique was 

used. Males with hsFLP and FRT82B ovo
D
 were crossed with females carrying the 

mutation of interest. The resulting progenies were heat shocked at 37.5°C for 2 hours at 

3
rd

 instar larva stage.  

 

Anti-Capicua Antibody 

 

DNA near the 5’ end of the capicua gene was used to screen an ovary cDNA library 

(Steinhauer et al., 1989). One cDNA clone, K6, was full-length and matched the intron-

exon boundaries of the cic-RA transcript described by FlyBase. A 1.4-kb BglII fragment 

from the 3’ portion of the cDNA was subcloned into the pRSETc expression vector 

(Invitrogen) to create plasmid RCB1.4. The cloned fragment contains coding DNA from 

K6 (cic-RA) between the genomic identifiers 3R AE014297 16122211 .... 16125976, 

including 10 nucleotides of exon five, a small portion of exon six, all of exons 7—11, and 

part of exon 12. Importantly, this region does not include the SOX DNA-binding domain. 

The expressed peptide was purified using the 6XHis tag and sent for injection into rabbits 

to R&R Rabbitry (Stanwood, WA). The specificity of the antibody was tested by 

antibody stainings of the egg chambers, where the spatial pattern of Cic expression is 

known (Astigarraga et al., 2007). Immuno-histochemistry of Drosophila egg chambers 

using anti-Cic sera revealed nuclear stain that was absent in clones lacking the cic gene 

(data not shown). 
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