Snail modulates JNK-mediated cell death in Drosophila
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Supplementary Figure Legends
Figure S1. Depletion of sna suppresses Egr-triggered cell death in development.
[bookmark: _GoBack]Fluorescence micrographs of 3rd instar larval eye discs stained with anti-Cleaved Dcp-1 (Asp216) antibody (CDcp-1) (a-e) or wing discs stained with anti-Cleaved Caspase-3 (CC-3) antibody (g-k). Compared with the controls (a and g), overexpressing Egr posterior to the MF by GMR-Gal4 (b) or along the A/P boundary by ptc-gal4 (h) results in increased apoptotic cell death and caspase activity in the corresponding areas, both of which are suppressed by knocking-down sna (d, e, j and k). GFP-IR is used here as a negative control (c and i). Quantifications of apoptotic cell death by CDcp-1 (f) and CC-3 antibody (l) (n=10) staining as shown in figures a-e and g-k, respectively. Error bars indicates standard deviation. One-way ANOVA with Bonferroni multiple comparison test was used to compute P-values, significance is indicated with asterisks (***P<0.001). ns stands for not significant. Scale bars: 50μm in a-e and g-k. 
Genotypes: (a) GMR-GAL4/+, (b) UAS-EgrR/+; GMR-GAL4/+, (c) UAS-EgrR/+; GMR-GAL4/UAS-GFP-IR, (d) UAS-EgrR/+; GMR-GAL4/UAS-sna-IRV, (e) UAS-EgrR/+; GMR-GAL4/UAS-sna-IRB, (g) ptc-GAL4/+, (h) ptc-GAL4/UAS-EgrW, (i) ptc-GAL4/UAS-EgrW; UAS-GFP-IR/+, (j) ptc-GAL4/UAS-EgrW; UAS-sna-IRV/+ and (k) ptc-GAL4/UAS-EgrW; UAS-sna-IRB/+.

Figure S2. The roles of Sna family members in cell death.
(a) The knock-down efficacies of sna RNAi lines. Expression of two independent sna RNAi significantly reduces the level of sna mRNA, as measured by quantitative RT-PCR. Total RNA of Drosophila third instar larvae wing discs (n=10, in each group) are extracted and normalized for cDNA synthesis. Error bars represents standard deviation from three independent experiments. One-way ANOVA with Bonferroni multiple comparison test was used to compute P-values, **P<0.01, ***P<0.001. (b-j) Light micrographs of Drosophila adult eyes are shown. The GMR-Hid small eye phenotype (b) remains unaffected by expressing two independent sna RNAi (c and d). Compared with the GFP control (e), the GMR>Egr small eye phenotype is not suppressed by mutating one copy of endogenous wor (h and i), or by depletion of esg (f and g) or wor (j). Scale bar: 100μm in b-j.
Genotypes: (a) (Control) Sd-GAL4/+, (sna-IRV) Sd-GAL4/+; UAS-sna-IRV/+, (sna-IRB) Sd-GAL4/+; UAS-sna-IRB/+, (b) GMR-Hid/+, (c) GMR-Hid/UAS-sna-IRV, (d) GMR-Hid/UAS-sna-IRB, (e) UAS-EgrR/+; GMR-GAL4/UAS-GFP, (f) UAS-EgrR/+; GMR-GAL4/UAS-esg-IRN-1, (g) UAS-EgrR/+; GMR-GAL4/UAS-esg-IRN-2, (h) UAS-EgrR/wor1; GMR-GAL4/+, (i) UAS-EgrR/wor4; GMR-GAL4/+ and (j) UAS-EgrR/+; GMR-GAL4/UAS-wor-IR.

oiFigure S3. Sna acts down-stream of Hep in JNK-mediated cell death.
Fluorescence micrographs of third instar larval discs stained with TUNEL (a-d and f-i) or CC-3 antibody (k-n). The massive apoptosis triggered by sev>dTAK1 (a) and GMR>HepCA (f), which visualized by TUNEL staining, are evidently suppressed by mutating one copy of endogenous bsk (c and h), or knockdown of sna (d and i), but not GFP (b and g). Compared with the ptc-GAL4 (k), the increased caspase activity in wing discs of ptc>HepWT (l) is suppressed by knockdown of sna (n), but not GFP (m). Quantifications of apoptotic cell death stained by TUNEL (e and j) and CC-3 antibody (o) (n=10) staining as shown in figures a-d, f-i and k-n, respectively. Error bars indicates standard deviation. One-way ANOVA with Bonferroni multiple comparison test was used to compute P-values, significance is indicated with asterisks (***P<0.001). ns stands for not significant. Scale bars: 50μm in a-d, f-i and k-n.
Genotypes: (a) sev-GAL4 UAS-dTAK1/+, (b) sev-GAL4 UAS-dTAK1/+; UAS-GFP-IR/+, (c) sev-GAL4 UAS-dTAK1/bsk1, (d) sev-GAL4 UAS-dTAK1/+; UAS-sna-IRV/+, (f) GMR-GAL4 UAS-HepCA/+, (g) GMR-GAL4 UAS-HepCA/UAS-GFP-IR, (h) bsk1/+; GMR-GAL4 UAS-HepCA/+, (i) GMR-GAL4 UAS-HepCA/UAS-sna-IRV, (k) ptc-GAL4/+, (l) ptc-GAL4/UAS-HepWT, (m) ptc-GAL4/UAS-HepWT; UAS-GFP/+ and (n) ptc-GAL4/UAS-HepWT; UAS-sna-IRV/+.

Figure S4. Puc inhibites GMR>HepCA-induced small eye phenotype.
Light micrographs showing Drosophila adult eyes. The small eye phenotype triggered by GMR>HepCA (a) is blocked by overexpressing Puc (b). Scale bar: 100μm in a-b.
Genotypes: (a) GMR-GAL4 UAS-HepCA/+ and (b) GMR-GAL4 UAS-HepCA/UAS-Puc.

Figure S5. Loss of sna suppresses Hep-triggered cell death in thorax development.
Light micrographs showing Drosophila adult notum. Compared with the control (a), the small scutellum phenotype of pnr>HepWT (b) is partially impeded by RNAi-mediated knocking-down of sna (d), but not that of GFP (c). Scale bar: 100μm in a-d.
Genotypes: (a) pnr-GAL4/+, (b) UAS-HepWT/+; pnr-GAL4/+, (c) UAS-HepWT/+; pnr-GAL4/UAS-GFP-IR and (d) UAS-HepWT/+; pnr-GAL4/UAS-sna-IRV.

Figure S6. sna acts downstream of Bsk to modulate cell death.
Light micrographs of Drosophila adult eyes (a-d and j-m) and fluorescence micrographs of third instar larval eye (e, f and n-q) and wing (g, h, s and t) discs are shown. Compared with the control (a), the rough eye phenotype produced by GMR>Bsk (b) is suppressed by expressing a sna RNAi (d), but not GFP (c). Compared with the controls (e, g and s), ectopic expression of Sna driven by GMR- or ptc-GAL4 triggers cell death detected by AO or CC-3 antibody staining in the eye (f) or wing disc (h and t). The small eye phenotype and apoptosis in 3rd instar larval eye discs triggered by GMR>Sna (j and n) are suppressed by expressing a sna RNAi (l and p), but not LacZ (k and o) or BskDN (m and q). Statistical analysis of cell death stained by AO (i), TUNEL (r) and CC-3 antibody (u) (n=10) as shown in figures e-h, n-q, s and t, respectively. Error bars indicates standard deviation. One-way ANOVA with Bonferroni multiple comparison test or unpaired two-tailed t-test was used to compute P-values, ***P<0.001; ns, no significant difference. Scale bar: 100μm in a-d and j-m, 50μm in e-h, n-q, s and t.
Genotypes: (a) GMR-GAL4/+, (b) GMR-GAL4/UAS-Bsk, (c) GMR-GAL4/UAS-Bsk; UAS-GFP/+, (d) GMR-GAL4/UAS-Bsk; UAS-sna-IRV/+, (e) GMR-GAL4/+, (f) UAS-Sna74b/+; GMR-GAL4/+, (g and s) ptc-GAL4/+, (h and t) ptc-GAL4/UAS-Sna74b, (j and n) UAS-Sna74b/+; GMR-GAL4/+, (k and o) UAS-Sna74b/+; GMR-GAL4/UAS-LacZ, (l and p) UAS-Sna74b/+; GMR-GAL4/UAS-sna-IRV and (m and q) UAS-Sna74b/+; GMR-GAL4/UAS-BskDN.

Figure S7. sna is required for the physiological functions of Bsk.
Fluorescence micrographs of third instar larval wing discs (a-h) are shown. Knockdown of puc or dlg by ptc-GAL4 triggers increased caspase activity in 3rd instar larval wing discs (a and e). Both phenotypes depend on endogenous Bsk (c and g) and Sna (d and h). LacZ expression is used as a negative control (b and f). (i) Statistical analysis of CC-3 activity in wing discs (n=10) as shown in figures a-h. Error bars indicates standard deviation. One-way ANOVA with Bonferroni multiple comparison test was used to compute P-values, ***P<0.001; ns, no significant difference. Scale bars: 50μm in a-h.
Genotypes: (a) ptc-GAL4/UAS-puc-IR, (b) ptc-GAL4/UAS-puc-IR; UAS-LacZ/+, (c) ptc-GAL4/UAS-puc-IR; UAS-BskDN/+, (d) ptc-GAL4/UAS-puc-IR; UAS-sna-IRV/+, (e) ptc-GAL4/+; UAS-dlg-IR/+, (f) ptc-GAL4/+; UAS-dlg-IR/UAS-LacZ, (g) ptc-GAL4/+; UAS-dlg-IR/UAS-BskDN and (h) ptc-GAL4/+; UAS-dlg-IR/UAS-sna-IRV.

Figure S8. sna is required for ptc>dFoxO-induced phenotypes.
(a-d) Light micrographs showing Drosophila adult wings. Compared with the control (a), the wing phenotype of ptc>dFoxO (b) is partially suppressed by depletion of sna (d), but not that of GFP (c). In a-d, the lower panels are high magnification of the boxed areas in upper panels. In all wings, anterior is to the left and distal up. Fluorescence micrographs showing AO staining of 3rd instar larval wing discs (f-i and k-n). Compared with the controls (f and k), the elevated cell death induced by Ser>dFoxO (g) or Sd>dFoxO (l) is partially suppressed by depletion of sna (i and n), but not that of GFP (h and m). Statistical analysis of the ACV phenotype (e) and AO staining (j and o) (n=10) as shown in figures a-d, f-i and k-n, respectively. One-way ANOVA with Bonferroni multiple comparison test was used to compute P-values, ***P<0.001; ns, no significant difference. Scale bars: 50μm in a-d (lower panels), f-i and k-n, 100μm in a-d (upper panels).
Genotypes: (a) ptc-GAL4/+, (b) ptc-GAL4/UAS-dFoxO, (c) ptc-GAL4/UAS-dFoxO; UAS-GFP-IR/+ and (d) ptc-GAL4/UAS-dFoxO; UAS-sna-IRV/+, (f) Ser-GAL4/+, (g) Ser-GAL4/UAS-dFoxO, (h) Ser-GAL4/UAS-dFoxO; UAS-GFP-IR/+, (i) Ser-GAL4/UAS-dFoxO; UAS-sna-IRV/+, (k) Sd-GAL4/+, (l) Sd-GAL4/+; UAS-dFoxO/+, (m) Sd-GAL4/+; UAS-dFoxO/+; UAS-GFP-IR/+ and (n) Sd-GAL4/+; UAS-dFoxO/+; UAS-sna-IRV/+.

Figure S9. Gain-of-Sna aggravates dFoxO-induced cell death in eye development.
Light micrographs showing Drosophila adult eyes. Sco mutation enhances GMR>dFoxO-induced small eye phenotype. Scale bar: 100μm in a-c.
Genotypes: (a) GMR-GAL4/Sco, (b) GMR-GAL4 UAS-dFoxO/+ and (c) GMR-GAL4 UAS-dFoxO/Sco.


Detailed Genotypes
Figure 1
(b) GMR-GAL4/+
(c) UAS-EgrR/+; GMR-GAL4/+
(d) UAS-EgrR/Df(2L)ED1050; GMR-GAL4/+
(e) UAS-EgrR/Df(2L)ED1054; GMR-GAL4/+
(f) UAS-EgrR/Df(2L)Exel7063; GMR-GAL4/+
(g) UAS-EgrR/sna1; GMR-GAL4/+
(h) UAS-EgrR/+; GMR-GAL4/UAS-sna-IRV (V6232)
(i) UAS-EgrR/+; GMR-GAL4/UAS-sna-IRB (BL28679)
(j) UAS-mCD8-RFP/+; GMR-GAL4/+
(k) UAS-EgrR/UAS-mCD8-RFP; GMR-GAL4/+
(l) UAS-EgrR/UAS-mCD8-RFP; GMR-GAL4/UAS-sna-IRV (V6232)
Figure 2
(a) GMR-GAL4/+
(b) UAS-EgrR/+; GMR-GAL4/+
(c) UAS-EgrR/+; GMR-GAL4/UAS-GFP-IR
(d) UAS-EgrR/+; GMR-GAL4/UAS-sna-IRV (V6232)
(e) UAS-EgrR/+; GMR-GAL4/UAS-sna-IRB (BL28679)
(g and m) ptc-GAL4/+
(h and n) ptc-GAL4/UAS-EgrW
(i and o) ptc-GAL4/UAS-EgrW; UAS-GFP-IR/+
(j and p) ptc-GAL4/UAS-EgrW; UAS-sna-IRV/+
(k and q) ptc-GAL4/UAS-EgrW; UAS-sna-IRB/+
Figure 3
(a) sev-GAL4 UAS-dTAK1/+
(b) sev-GAL4 UAS-dTAK1/+; UAS-GFP-IR/+
(c) sev-GAL4 UAS-dTAK1/bsk1
(d) sev-GAL4 UAS-dTAK1/+; UAS-sna-IRV/+
(e) GMR-GAL4 UAS-HepCA/+
(f) GMR-GAL4 UAS-HepCA/UAS-GFP-IR
(g) bsk1/+; GMR-GAL4 UAS-HepCA/+
(h) GMR-GAL4 UAS-HepCA/UAS-sna-IRV
(i) Sd-GAL4/+
(j) Sd-GAL4/+; UAS-HepWT/+
(k) Sd-GAL4/+; UAS-HepWT/+; UAS-GFP/+
(l) Sd-GAL4/+; UAS-HepWT/+; UAS-sna-IRV/+
(m) ptc-GAL4/+
(n) ptc-GAL4/UAS-HepWT
(o) ptc-GAL4/UAS-HepWT; UAS-GFP/+
(p) ptc-GAL4/UAS-HepWT; UAS-sna-IRV/+
Figure 4
(a and f) ptc-GAL4/UAS-puc-IR
(b and g) ptc-GAL4/UAS-puc-IR; UAS-LacZ/+
(c and h) ptc-GAL4/UAS-puc-IR; UAS-BskDN/+
(d and i) ptc-GAL4/UAS-puc-IR; UAS-sna-IRV/+
(k) ptc-GAL4/+; UAS-dlg-IR/+
(l) ptc-GAL4/+; UAS-dlg-IR/UAS-LacZ
(m) ptc-GAL4/+; UAS-dlg-IR/UAS-BskDN
(n) ptc-GAL4/+; UAS-dlg-IR/UAS-sna-IRV
Figure 5 
(a and g) UAS-EgrR/+; GMR-GAL4/+
(b and h) UAS-EgrR/+; GMR-GAL4/dFoxOΔ94
(c and i) UAS-EgrR/+; GMR-GAL4/UAS-dFoxO-IR
(d and j) GMR-GAL4 UAS-dFoxO/+
(e and k) GMR-GAL4 UAS-dFoxO/sna1
(f and l) GMR-GAL4 UAS-dFoxO/+; UAS-sna-IRV/+
(n) Ser-GAL4/+
(o) Ser-GAL4/UAS-dFoxO
(p) Ser-GAL4/UAS-dFoxO; UAS-GFP-IR/+
(q) Ser-GAL4/UAS-dFoxO; UAS-sna-IRV/+
(s) Sd-GAL4/+
(t) Sd-GAL4/+; UAS-dFoxO/+
(u) Sd-GAL4/+; UAS-dFoxO/+; UAS-GFP-IR/+
(v) Sd-GAL4/+; UAS-dFoxO/+; UAS-sna-IRV/+
Figure 6 
(a) From left to right: (1) GMR-GAL4/+, (2) GMR-GAL4/UAS-LacZ, (3) UAS-EgrW/+; GMR-GAL4/+, (4) UAS-EgrW/+; GMR-GAL4/dFoxOΔ94, (5) GMR-GAL4 UAS-HepCA/+, (6) GMR-GAL4 UAS-HepCA/dFoxOΔ94, (7) UAS-dFoxO/+; GMR-GAL4/+, (8) UAS-dFoxO/+; GMR-GAL4/UAS-GFP, (9) UAS-dFoxO/+; GMR-GAL4/UAS-wg-IRV
(b) From left to right: (1) GMR-GAL4/+, (2) UAS-EgrR/+; GMR-GAL4/+
(c) From left to right: (1) GMR-GAL4/UAS-GFP-IR, (2) UAS-EgrR/+; GMR-GAL4/UAS-GFP-IR, (3) UAS-EgrR/+; GMR-GAL4/UAS-wg-IRV, (4) UAS-EgrR/UAS-wg-IRN; GMR-GAL4/+
(d) UAS-Sna74b/+; GMR-GAL4/+
(e) UAS-Sna74b/+; GMR-GAL4/UAS-wg-IRV
(f) UAS-Sna74b/UAS-wg-IRN; GMR-GAL4/+
(g) UAS-Sna74b/+; GMR-GAL4/UAS-dsh-IR
Figure 7
(a) Sd-GAL4/+; pucE69/+
(b) Sd-GAL4/+; UAS-HepWT/+; pucE69/+
(c) Sd-GAL4/+; UAS-Sna74b/+; pucE69/+ 
(d) ptc-GAL4/+; pucE69/+
(e) ptc-GAL4/UAS-HepWT; pucE69/+
(f) ptc-GAL4 UAS-HepWT/sna18; pucE69/+
(g) ptc-GAL4/+; UAS-dlg-IR/+
(h) ptc-GAL4/+; UAS-dlg-IR/UAS-LacZ
(i) ptc-GAL4/+; UAS-dlg-IR/UAS-BskDN
(j) ptc-GAL4/+; UAS-dlg-IR/UAS-sna-IRV
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