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Figure Legends 

 

Supplementary Figure 1. The optix2/3-GAL4 line (“optix>”) drives expression in 

undifferentiated cells anterior to the morphogenetic furrow (MF). optix2/3-GAL4; 

UAS-HA:tsh (“optix>HA:tsh”) L3 eye disc, stained for actin (Rhodamine-phalloidin, to 

outline tissue shape, red), HA, which tags tsh (green) and the photoreceptor marker 

Elav (blue). Anterior is to the left. Most of the HA:tsh driven by optix2/3-GAL4 is 

detected anterior to the MF (line in A). 

 

Supplementary Figure 2. (A) Principal Component analysis of the RNA-seq data from 

the five samples used. The analysis highlights the similarity of optix>tsh (“TSH”) to the 

control, optix>GFP (“WT”), and between the two optix>hth+tsh biological replicates. 

optix>hth stands out as a different set. (B) MA-plot representing the log2 fold gene 

expression change of optix>hth+tsh over optix>GFP (“control”) (y-axis), versus the 

abundance (x-axis). Red dots are differentially expressed genes. (C,D) Selected GO 

terms associated to genes that are down-regulated (C) or up-regulated (D) in 

optix>hth+tsh compared to the control optix>GFP.  

 

Supplementary Figure 3. Co-expression of hth+tsh regulates the expression of 

cell cycle-related genes. GFP-marked clones overexpressing hth+tsh were induced in 

the eye imaginal disc at 48-72 hours after egg laying. Discs are stained with (A,A’) anti-

CycA, (B,B’) anti-Dacapo and (C-C’) anti-CycE (red). hth+tsh-expressing clones 

activate CycA and CycE expression and repress the expression of Dacapo. 

 

Supplementary Figure 4. (A) Principal Component analysis of the FAIRE-seq data 

from the five samples used. (B) MA-plot representing the log2 fold gene expression 

change of optix>hth+tsh over control (y-axis), versus the abundance (x-axis). Red dots 

are differentially open peaks. (C) Association of FAIRE peaks (with or without Hth 

binding) to gene expression. (D1) Heatmap showing RNA-seq results for genes that 

show significantly closed FAIRE peaks and (D2, D3) genomic view of two examples. 

(E1) Heatmap showing RNA-seq results for genes that show significantly open FAIRE 

peaks and (E2 – E6) genomic view of five examples. 

 

Supplementary Figure 5. i-cis-Target predicted transcription factor binding site 

motifs located within FAIRE peaks with increased accessibility in optix>hth+tsh 

discs. 

 



Supplementary Figure 6. Adult phenotypes produce by the overexpression or 

RNAi-mediated attenuation of Hr46/DHR3 and ftz-f1. Lateral and dorsal views of 

adult heads expressing different UAS lines using the optix2.3-GAL4 line: DHR3RNAi 

#412(A,A’), DHR3RNAi #413 (B,B’), Hr46RNAi #12044 (C,C’), Hr46RNAi #20157 

(D,D’), Hr46RNAi #106837 (E,E’), S-DHR3(II) (F,F’), S-DHR3(III) (G,G’), DHR3 RB 

(H,H’), ftz-f1RNAi #33625 (I,I’), ftz-f1RNAi #104463 (J,J’), ftz-f1RNAi #2959 (K,K’), α

ftz-f1 (L,L’), βftz-f1 (M,M’), EcRB1 (N,N’). 

 

Supplementary Figure 7. Functional interaction of hth+tsh with Hr46 and ftz-f1. 

Adult (upper panels) and eye disc (lower panels) phenotypes of optix>hth+tsh+X, with 

X being the UAS constructs indicated. Representative cases are shown. 

 

Supplementary Figure 8. The dominant negative form of EcRB1 partially rescues 

the hth+tsh-phenotype. Late third instar eye discs from (A) optix>GFP, (B) 

optix>GFP+EcRB1DN, (C) optix>hth+tsh+lacZ or (D) optix>hth+tsh+EcRB1DN 

expressing flies. GFP in (A,B) comes from the UAS-GFP line and in (C,D) from the 

UAS-131-GFPhth line. The dashed lines outline the discs. (E) Statistical analysis of the 

GFP-positive area in the different genotypes. 

 

Supplementary Figure 9. Temporal expression of Hr46. Hr46 expression during L3 

development in the eye-antennal imaginal disc. Control disc at different developmental 

stages (early L3 (A), mid L3 (B) and late L3 (C)) stained with anti-Hr46. In (A) and (B) 

the dashed line outlines the disc. 

 

Supplementary Figure 10. Visual representation of MEIS1 and TSHZ2 mRNA 

expression in (A) all 351 samples of the EXPO breast cancer dataset and (B) all 355 

samples of the Sieber-Smith colon cancer dataset as analyzed using the R2 website. 

The tumors are ranked horizontally from left to right according to their MEIS1 

expression as determined by Affymetrix array analyses (2log values). MEIS1 and 

TSHZ2 expression values for each tumor are visualized with black circles and red 

rectangles, respectively. Dark and light colors denote samples with significant (“present 

call”), and absent expression, respectively. mRNA expression correlations  were 

calculated with a 2log Pearson test. Full details are in Supplementary Table 4. Visual 

representation of MEIS1 (C) and TSHZ2 (D) mRNA expression in the Finak breast 

cancer dataset, and MEIS1 (E) and TSHZ2 (F) DNA copy number levels in the TCGA-2 

colon cancer dataset, as analyzed using the Oncomine website. Values are 



represented as 2log-median centered. P values are calculated with a Student’s t-test. 

Full details are in Supplementary Table 5. 

 

 

Table legends 

 

Supplementary Table 1. Upregulated and downregulated differentially expressed 

genes in optix>hth+tsh discs by RNA-seq. 

 

Supplementary Table 2. FAIRE-seq analysis showing peak location and potential 

associated genes and Janelia lines overlapping peak regions. 

 

Supplementary Table 3. Complete list of RNAi, UAS and dominant negative lines 

used for testing genetic interactions with hth+tsh. 

 

Supplementary Table 4. MEIS1 and TSHZ1-3 mRNA expression and correlation in 

human cancer datasets. 

(A) MEIS1 and TSHZ1-3 mRNA expression in human cancer datasets. Average 

MAS5.0-normalized data for mRNA expression, with their S.E.M., for the 116 different 

cancer datasets representing all major cancer types present in the R2 suite, 91 

datasets for solid, and 25 for hematopoietic tumors. Only significant expression 

(“present call” for the probeset in that sample) is counted. Between brackets is the 

percentage of samples with such a present call. MEIS1 and TSHZ1 are almost 

invariantly well-expressed in solid tumor types, and also TSHZ2-3 are significantly 

expressed in the majority of tumor samples. In hematopoietic tumors, MEIS1 and 

TSHZ1-3 are more rarely expressed, and their expression levels are lower, especially 

TSHZ2-3. For comparison: MAS5.0-normalized GAPDH and ACTB household gene 

mRNA expression in these datasets ranges between 5,000 and 10,000. (B) MEIS1 and 

TSHZ1-3 mRNA expression correlations in human cancer datasets. Cancer datasets in 

R2 with a significant correlation between MEIS1 and TSHZ1-3 mRNA expression 

levels. The number of sets with significant positive and negative expression 

correlations are listed in the top and bottom rows, respectively. In solid tumor types, 

MEIS1 is predominantly positively correlated with TSHZ1-3, most notably with TSHZ2-

3, in hematopoietic tumors these correlations are also present, but much more 

infrequent. Complete data are in Supplementary Table 5. Correlations were calculated 

using a 2log Pearson test, as described in the Materials and Methods. (C) MEIS1 and 

TSHZ1-3 mRNA over-expression and DNA copy gain in human cancer types. Tumor 



types are indicated in the first column. Examples of tumor subtypes with multiple 

datasets and consistent MEIS1 and/or TSHZ1-3 mRNA over-expression and/or DNA 

copy number gain in the Oncomine website are listed. The number of sets is indicated 

in the second column, the specific tumor subtypes in the third column. The last four 

columns list the number of datasets per tumor subtype that show significant mRNA 

over-expression and/or DNA gain. When in bold type and on a green background, 

MEIS1 is also significantly positively correlated with TSHZ1, -2, or -3 as analyzed in R2 

(Supplementary Table 4). Various * enfolds 4 anaplastic large cell, 2 Burkitt’s, 2 

follicular, 3 Hodgkin’s, 5 large B-cell, and 2 T-cell lymphoma datasets. Complete data 

are in Supplementary Table 6. 

 

Supplementary Table 5. Complete MEIS1-TSHZ mRNA co-expression data from 

the R2 and used for Supplementary Table 3 and Supplementary Figure 10. Tumor 

type and dataset are listed in the first column, dataset size in the second column. 

Columns 3-9 show the R values of significant 2logPearson correlation tests for MEIS1 

mRNA expression correlation with the other genes listed. Results are from the probe-

set with the highest correlation R value per dataset. Results are only listed if the best 

probe-set, or at least half of the other probe-sets showed significant correlations. 

Numbers on green and orange fields signify significant positive and negative 

correlations, respectively. Grey fields indicate that no probe-set was present. Column 

10 lists the GEO GSE number, through which full set data can be obtained at the NCBI 

GEO website. (*)Available at http://cancergenome.nih.gov. (**)Available at 

http://www.ebi.ac.uk/arrayexpress. (***)Combination of GSE datasets 

16910/18290/19348/21668. Results in bold red type are used as the examples in 

Supplementary Figure 10 (A, B).  

 

Supplementary Table 6. Complete MEIS1 and TSHZ1-3 mRNA over-expression 

and DNA copy number gain data from Oncomine used for Supplementary Table 

3C and Supplementary Figure 10. Shown are all tumor (sub)types with significant 

results. Tumor (sub)types with consistent MEIS1-TSHZ mRNA over-expression and/or 

DNA copy number gains in multiple datasets are on a green background. Tumor type 

and subtype are listed in the first two columns. Columns 3-6 show P value of mRNA 

over-expression (for mRNA datasets) or DNA copy number gain (for DNA datasets) in 

tumor over (matched) normal tissue, respectively. P values are as determined by a 

2log-median centered t-test using the Oncomine default settings. Columns 7-9 show 

dataset name, type, and size, respectively. Columns 10 and 11 show amount of tumor, 

and normal tissue samples used in the t-test, respectively. Green fields indicate 



consistent results for different datasets with the same tumor (sub)type. Results in bold 

red type are used as the examples in Supplementary Figure 10 (C-F).  

 

Supplementary Table 7. Overview of MEIS1 co-expression with TSHZ, YAP1, 

RORA, and NR5A2 genes from R2 data. The first two columns list tumor type and 

amount of datasets. Columns 3-8 show whether at least half of the datasets showed 

consistent significant positive (POS; green field) or negative (NEG; orange field) mRNA 

expression correlations with MEIS1. Statistics and other details are as in 

Supplementary Table 5.	
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