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Figure 3. Identification of Ttk-69 binding sites near paired Su(H) sites in the upstream regulatory 
region of D. melanogaster mgamma (mγ) D. hydei mgamma (Dhm γ). Proneural binding sites, Su(H) 
binding sites and Ttk-69 binding sites are highlighted in bold and in boxes. (D. Eastman NIH grant 
proposal) 
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Figure 4. Map of promega pGL3-Basic vector, showing restriction sites, origin of replication and luciferase gene 
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Dissected Midgut    Staging of Whole Fly 
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Table 1. Transcription factor binding sites identified in 10 Enhancer of Split genes in Drosophila melanogaster. Sites were identified using
MatInspector and sequences obtained from UCSC Genome Browser. Number of sites in each gene is indicated as well as the total number of genes
that contain each binding site.
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A B C D E F G H I J K L
Binding Site m1 m2 m3 m5 m7 m8 malpha mbeta mgamma mdelta # of genes w/ site
tailless (gap gene) 1 1 2 6 1 1 6
paired homeodomain 3 3 7 4 4 1 2 5 1 1 10
ttk69 1 2 2 3 4
hairy, transcriptional repressor 3 2 2 1 3 2 1 2 2 9
E74A ecdysone-inducible gene 1 1 1 3 4
fushi tarazu 1 4 3 8 6 1 1 7
snail zinc finger 1 2 1 3 1 2 6
broad-complex Z1 3 2 1 1 1 1 6
broad-complex Z2 1 1 1 1 1 5
broad-complex Z4 3 1
glial cells missing 1 3 2 1 4
heat shock factor 6 3 3 9 3 2 3 2 5 9
knirp (gap gene) 1 5 2 1 4
dorsal, protein for dorso-ventral axis formation 2 1 2 7 3 3 1 1 8
Elf-1 (NTF-1), vertebrate homolog CP2 1 1 2 2 4
GAGA factor encoded by trithorax-like gene 1 2 1 2 4
Adf-1 1 1 8 2 1 2 6
Zeste transvection gene product 1 1 1 3 1 2 1 7
Hunchback, zygotic zinc finger protein 1 1 2 1 4
CF2-II, zinc finger splice variant II 8 18 7 4 3 1 5 7
krueppel, zinc finger protein 1 1 1 2 1 5
PHO and PHO-like polycomp genes 1 1 2
chorion factor 1 1 1 2
doublesex, involved in sex determination 1 2 2 1 1 5
PAX6 P3 homeodomain binding site 2 2 2 9 1 1 6
K50 type homeodomain site 1 1 2
crocodile regulator of head development 2 1 3 3
deformed, homeotic gene 2 2 2 4 2 2 3 7
caudal, homeodomain protein 2 1 4 1 4 5
signal transducers and activators of transcription 1 1 2 1 1 2 6
T-cell factor, homolog of TCF/LEF 2 4 2 2
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Table 2. Conservation of Suppressor of Hairless sites in the E(spl) genes in 9 different Drosophila species. The species examined were D. simulans,
D. yakuba,D. erecta, D. ananassae, D. persimilis, D. pseudoobscura, D. virilis, D. mojavensis and D. grimshawi using D. melanogaster as the reference.

simulans yakuba erecta ananassae pseudoobscura persimilis virilis mojavensis grimshawi
# of fully conserved sites 4 3 3 1 1 1 1 1 0
# of partially conserved sites 2 3 2 1 0 0 0 0 0

# of fully conserved sites 3 9 9 7 8 7 6 5 6
# of partially conserved sites 7 1 0 0 0 1 1 1 1

# of fully conserved sites 4 3 4 4 3 3 3 3 2
# of partially conserved sites 2 3 1 0 1 1 1 1 1

# of fully conserved sites 5 5 5 3 3 3 4 3 3
# of partially conserved sites 0 0 0 2 2 2 0 1 0

# of fully conserved sites 6 5 4 3 3 3 2 2 2
# of partially conserved sites 0 1 1 1 1 1 1 0 1

# of fully conserved sites 6 6 6 6 5 5 5 5 4
# of partially conserved sites 0 0 0 0 0 0 0 0 0

# of fully conserved sites 6 6 6 4 4 3 2 3 2
# of partially conserved sites 0 0 0 2 1 1 0 1 0

# of fully conserved sites 4 5 4 2 3 3 2 2 2
# of partially conserved sites 2 1 1 0 0 0 0 0 0

# of fully conserved sites 6 6 6 4 5 5 4 4 4
# of partially conserved sites 0 0 0 1 0 0 1 1 1

# of fully conserved sites 1 1 1 1 1 1 1 1 1
# of partially conserved sites 0 0 0 0 0 0 0 0 0

# of fully conserved sites 45 49 48 35 36 34 30 29 26
# of partially conserved sites 6 8 6 7 5 6 4 5 4

M1: 6 sites

M2: 10 sites

Mdelta: 7 sites

M5: 5 sites

M3: 6 sites

Mgamma: 6 sites

M8: 6 sites

M7: 6 sites

Malpha: 6 sites

Mbeta: 1 site

Total: 59 sites
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Table 3. Conservation of N Boxes in the E(spl) genes in 9 different Drosophila species. The species examined were D. simulans, D. yakuba,D.
erecta, D. ananassae, D. persimilis, D. pseudoobscura, D. virilis, D. mojavensis and D. grimshawi using D. melanogaster as the reference.

simulans yakuba erecta ananassae pseudoobscura persimilis virilis mojavensis grimshawi
# of fully conserved sites 3 3 3 2 2 2 1 0 1
# of partially conserved sites 1 1 0 1 0 1 1 2 0

# of fully conserved sites 1 3 4 3 2 2 3 1 2
# of partially conserved sites 0 1 0 0 1 1 0 1 1

# of fully conserved sites 12 12 11 4 8 8 4 5 4
# of partially conserved sites 0 0 1 2 2 2 2 3 3

# of fully conserved sites 2 2 2 2 2 2 2 2 2
# of partially conserved sites 0 0 0 0 0 0 0 0 0

# of fully conserved sites 8 6 6 3 2 3 0 0 1
# of partially conserved sites 0 1 1 1 2 0 3 3 3

# of fully conserved sites 2 1 2 3 2 2 2 2 1
# of partially conserved sites 1 2 1 0 1 1 1 1 1

# of fully conserved sites 7 6 6 3 2 2 2 2 2
# of partially conserved sites 0 2 2 3 2 2 2 2 2

# of fully conserved sites 3 2 2 2 2 2 2 2 2
# of partially conserved sites 0 0 0 0 0 0 0 0 0

# of fully conserved sites 2 1 1 1 1 1 0 0 0
# of partially conserved sites 0 0 1 0 0 0 0 0 0

# of fully conserved sites 3 3 3 2 3 3 2 2 2
# of partially conserved sites 0 0 0 1 0 0 0 0 0

# of fully conserved sites 43 39 40 25 26 27 18 16 17
# of partially conserved sites 2 7 6 8 8 7 9 12 10

Mdelta: 12 sites

M5: 2 sites

Malpha: 2 sites

Mbeta: 3 site

Total: 50 sites

M3: 9 sites

Mgamma: 3 sites

M8: 8 sites

M7: 3 sites

M1: 4 sites

M2: 4 sites
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Table 4. Conservation of E Boxes in the E(spl) genes in 9 different Drosophila species. The species examined were D. simulans, D. yakuba,D.
erecta, D. ananassae, D. persimilis, D. pseudoobscura, D. virilis, D. mojavensis and D. grimshawi using D. melanogaster as the reference.

simulans yakuba erecta ananassae pseudoobscura persimilis virilis mojavensis grimshawi
# of fully conserved sites 0 2 2 2 2 2 2 2 2
# of partially conserved sites 0 0 0 0 0 0 0 0 0

# of fully conserved sites 2 2 2 1 1 1 2 2 1
# of partially conserved sites 0 0 0 1 1 1 0 0 0

# of fully conserved sites 1 1 1 1 1 1 1 1 1
# of partially conserved sites 0 0 0 0 0 0 0 0 0

# of fully conserved sites 2 2 2 2 2 2 2 2 2
# of partially conserved sites 0 0 0 0 0 0 0 0 0

# of fully conserved sites 3 3 3 2 2 2 2 2 2
# of partially conserved sites 0 0 0 1 0 0 0 0 0

# of fully conserved sites 2 1 1 0 1 0 1 0 1
# of partially conserved sites 0 1 1 0 0 0 0 1 0

# of fully conserved sites 1 1 1 1 1 1 1 1 1
# of partially conserved sites 0 0 0 0 0 0 0 0 0

# of fully conserved sites 1 0 0 0 0 0 0 0 0
# of partially conserved sites 1 2 2 1 0 0 0 0 0

# of fully conserved sites 12 12 12 9 10 9 11 10 10
# of partially conserved sites 1 3 3 3 1 1 0 1 0

Malpha: 1 site

Mbeta: 2 sites

Total: 15 sites

Mgamma: 2 sites

M8: 3 sites

M7: 2 sites

M2: 2 sites

Mdelta: 2 sites

M5: 1 site
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Table 5. Conservation of E74A early ecdysone-inducible gene binding sites in the E(spl) genes in 9 different Drosophila species. The species
examined were D. simulans, D. yakuba,D. erecta, D. ananassae, D. persimilis, D. pseudoobscura, D. virilis, D. mojavensis and D. grimshawi using
D. melanogaster as the reference.

simulans yakuba erecta ananassae pseudoobscura persimilis virilis mojavensis grimshawi
#of fully conserved sites 0 0 0 0 0 0 0 0 0
#of partially conserved sites 1 0 0 0 0 0 0 0 0

#of fully conserved sites 2 1 2 1 1 1 0 0 0
#of partially conserved sites 1 2 1 1 2 2 2 2 2

#of fully conserved sites 1 0 0 0 0 0 0 0 0
#of partially conserved sites 0 1 1 0 1 1 0 0 0

#of fully conserved sites 0 1 1 0 0 0 1 1 1
#of partially conserved sites 0 0 0 1 1 1 0 0 0

#of fully conserved sites 3 2 3 1 1 1 1 1 1
#of partially conserved sites 2 3 2 2 4 4 2 2 2

M2: 1site

Total: 6sites

M3: 1site

Mgamma: 3sites

M7: 1site
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Figure 6. Real-Time RT-PCR data showing concentration of EcR, E75B, E(spl) mα, mβ and mγ at four different stages of development.
RNA isolated from midgut tissue at early third instar stage, late third instar stage, puparium formation and 2-3 hours post puparium formation.
Concentrations are adjusted according to rp49. All samples were tested four times and error bars represent the standard deviation of the mean.
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Figure 7. Graph of Real-Time RT-PCR concentration data for E(spl) mγ and E75B. Data shown is the same as in previous figure, but only
the two genes with low concentrations are shown to illustrate the changes in their expression.
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Figure 8. Luminescence of cells transfected with the luciferase vector containing the mγ promoter region. “NICD” cells also contain the
activated Notch intra-cellular domain. Luminescence was measured on a Veritas Luminometer and Luminescence is graphed as a function of
nanograms of protein present in the sample.


