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Supplementary Figures  

 

 
Suppl. Figure 1. Overexpression of Su(Hw) protein. 

(A) Su(Hw) isolated from adult flies as described 1 was resolved by electrophoresis in 7.5% 

SDS-PAAG, electroblotted onto a PVDF membrane, and simultaneously probed with antibodies 

against Su(Hw) (designated αSu(Hw)) and against Tub-1A2 (Abcam #11325) (designated αTub). 

Anti-tubulin staining (αTub) was used as loading control. Lines included in analysis are 

indicated above the figure: +/+ – y2 w1118scD1ct6; hsp70 Su(Hw) – y2 w1118scD1ct6; P{w+hsp70-

Su(Hw)}/ P{w+hsp70-Su(Hw)}. 

To induce Su(Hw) overexpression by the hsp70 promoter, we used two-time heat shock 

treatment for 2 hours at the embryonic and larval stages.  

(B) Expression of su(Hw) gene in the wild type (+/+) and under hsp70 driver (hsp70 Su(Hw)), 

with mRNA levels normalized to the ras64B gene and shown as a fold change relative to wild 

type. Error bars indicate standard deviation of two independent biological replicates. 
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Suppl. Figure. 2. Western blot analysis of the expression of Su(Hw) protein and its 

derivatives in vivo. 

Su(Hw) isolated from adult flies as described 1 was resolved by electrophoresis in 7.5% SDS-

PAAG, and electroblotted onto a PVDF membranes. The PVDF membranes were consecutively 

probed with antibodies against Su(Hw) (designated αSu(Hw)) and against Tub-1A2 (Abcam 

#11325) (designated αTub). Anti-tubulin staining (αTub) was used as loading control. Lines 

included in analysis are indicated above the figure. The images are cropped. 

Expression analysis of transgenic lines was performed on the y2 w1118scD1ct6; 

su(Hw)v/su(Hw)e04061 background designated as v/e04061; +/+ is the y2 w1118scD1ct6 line. 

Different variants of the Su(Hw) protein were expressed in the lines y2 w1118scD1ct6; P{Su(Hw)}-

38D/P{Su(Hw)}-38D; su(Hw)v/su(Hw)e04061, where P{Su(Hw)} refers to 

Su(Hw)+ – P{w+;UbqW-Su(Hw)1-945-FLAG}/ P{w+;UbqW-Su(Hw)1-945-FLAG}; 

Su(Hw)ΔC – P{w+;UbqW-Su(Hw)1-892-FLAG}/ P{w+;UbqW- Su(Hw)1-892-FLAG}; 

Su(Hw)ΔN – P{w+;UbqW-Su(Hw)238-945-FLAG}/ P{w+;UbqW- Su(Hw)238-945-FLAG}; 

Su(Hw)Δ283 – P{w+;UbqW-Su(Hw)1-760/778-945-FLAG}/ P{w+;UbqW- Su(Hw) 1-760/778-945-

FLAG}; 

Su(Hw)e7 – P{w+;UbqW-Su(Hw)1-720-FLAG}/ P{w+;UbqW- Su(Hw)1-720-FLAG}; or 

Su(Hw)J – P{w+;UbqW-Su(Hw)1-801-FLAG}/ P{w+;UbqW- Su(Hw)1-801-FLAG}. 
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Suppl. Figure. 3. The occupancy of 

L(3)mbt protein on tested promoters. 

FASTQ files from corresponding 

GEO/Sequence Read Archive database 

were processed using bowtie 2 software 
2,3 to map sequence reads containing 

fewer than two mismatches to the fly 

genome (BDGP Release 6). Bowtie2 

output files were analyzed with the 

MACS ver. 2.1.2 with default 

parameters. Of the peaks given by 

MACS, only those with fold enrichment 

above 2 and coverage above 20× were 

kept. The regions used in qPCR are 

indicated by vertical black arrows and 

numbered according to their 

chromosome position (FlyBase, 2014). 
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Suppl. Figure. 4.  Representative 

examples of colony growth in yeast 

two-hybrid assay.  

(1) Intermediate growth of yeast 

colonies on selective plate, designated 

as "++". (2) No colony growth 

indicating the absence of interaction, 

designated as "–", which is observed in 

negative control. (3) Weak growth of 

yeast colonies on selective plate, designated as "+". (4) Abundant growth of yeast colonies on 

selective plate, designated as "+++". 
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Supplementary Materials 

 

Transgenic constructs  

Constructs P{w+;UbqW-Su(Hw)1-954-FLAG} and P{w+;UbqW-Su(Hw) 238-945-FLAG} 

were described previously 4. 

Construct P{w+;UbqW-Su(Hw)1-892-FLAG} was generated by cleaving the PCR 

product generated from Su(Hw) cDNA with plasmid primer and 5’-aaagcttttcgcctgtgaccgacac-

3’primer. This PCR product was cleaved by KpnI and HindIII and cloned into pUbqWb vector 

cleaved with the same enzymes. 

To generate the P{w+;UbqW-Su(Hw)1-801-FLAG},  P{w+;UbqW-Su(Hw)1-720-

FLAG}, and P{w+;UbqW-Su(Hw) 1-760/778-945-FLAG} constructs, the KpnI–SacI fragment 

(filled in with Klenow fragment) from pAc5.1 vector containing corresponding cDNA of 

Su(Hw) protein fused to FLAG epitope was cloned into pUbqWB cleaved with KpnI and BamHI 

(filled in with Klenow fragment).  

To generate P{w+;Pr-LacZ-GFP}, where Pr is either Rph or mAcR-60C promoter, the 

loxP sequence was inserted into CΔ plasmid 5 cleaved with BamHI and EcoRI [loxP-CΔ]. The 

attB fragment PCR-amplified with primers 5’-gtcgacgatgtaggtcacgg-3’ and 5’-

gtcgacatgcccgccgtgac-3’ was inserted into loxP-CΔ plasmid to create the attB-loxP-CΔ vector 

completely analogous to the system used in 6. 

The 4.8-kb fragment corresponding to LacZ-GFP coding region fusion followed by SV40 

terminator was cloned into EcoRI site of attB-loxP-CΔ plasmid to create attB-LG-loxP-CΔ. The 

1300-bp Rph promoter (5’-agcggccgctgatacacctctccgaggcg- 3’ and 5’-

tgcggccgcgtttgcgaatcggttgcgaa-3’) and 1204-bp mAcR60C (5’-agcggccgcagtcccattgaaaagtggc-3’ 

and 5’-tgcggccgcctcgttctcgctccctctc-3’) were PCR-amplified with primers containing NotI sites. 

Both promoters were inserted upstream of the LacZ-GFP fusion reporter into the attB-LG-loxP-

CΔ vector at NotI site. The promoters with mutated Su(Hw) sites were created by site-directed 

mutagenesis by PCR and inserted at NotI site into the attB-LG-loxP-CΔ vector. 
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Supplementary Table 1. 

Summary of yeast two-hybrid analysis of insulator proteins for interaction with L(3)mbt  

 

 

Two-hybrid assays were carried out using yeast strain pJ694A, plasmids, and protocols from 

Clontech. For growth assays, plasmids were transformed into yeast strain pJ694A by the lithium 

acetate method, as recommended by the manufacturer, and plated onto media without tryptophan 

and leucine. After 2 days of growth at 30°C, the cells were plated onto selective media without 

tryptophan, leucine, histidine, and adenine, and characteristics of their growth were compared. 

No growth was observed after transformation with single vectors (pGBT9/pGAD424), indicating 

that interactions between the proteins were required for the expression of the reporter genes (data 

not shown). As negative control it was used vector with activating GAL4 domain while tested 

protein was fused with DNA binding domain of GAL4 to verify the level of self-activation. 

None of the tested proteins showed self-activation in control experiments. CP190 as bait or prey 

was used as a positive control. The (+) signs indicate the relative strength of the two-hybrid 

interaction, and the (–) sign indicates the absence of interaction (see Fig. S4). 

 L(3)mbt bait  L(3)mbt prey  CP190 bait CP190 prey 

Su(Hw)  – – +++ +++ 

Mod(mdg4)-67.2  – – +++ +++ 

CP190  ++ ++ +++ +++ 

pGBT9/pGAD424 – – – – 
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Supplementary Table 2. 

Primer sequences used in RT-qPCR analysis 

Primer pair Sequences 

mAcR-60C G d 

mAcR-60C G r 

5'-CTGCTTGGGTATGACCTTGGCGTTG-3' 

5'-TTCAGCCTGCCACTCGGACGG-3' 

Rph G d 

Rph G r 

5'-AACAACTCCGGCAACTCACAAACG-3' 

5'-AGGCCTCACGATAGCTAATGGCAA-3' 

Syn2 G d 

Syn2 G r 

5'-AATGCCAAGTCCTGCAAAGTCTGCTG-3' 

5'-TATATCATTTTGAGTGTGAGTCCATGCG-3' 

Hs3st-A RT d 

Hs3st-A RT r 

5'-CAAGGGCTTCTACTGTCTG-3' 

5'-AAATCGCTGATTGTACTCGG-3' 

cg32017 RT d 

cg32017 RT r 

5'-CGTATTCCATTTGAACACCATC-3' 

5'-GCTTCCTTGTATAGCCACTGA-3' 

Ras fw 

Ras rev 

5'-GAGGGATTCCTGCTCGTCTTCG-3' 

5'-GTCGCACTTGTTACCCACCATC-3' 

 



 10 

Supplementary Table 3. 
 

Primer sequences used in ChIP-qPCR analysis 

Primer pair Sequences 

mAcR-60C TS2 d 

mAcR-60C TS2 r 

5'-CGCTCTCTCTCGGCTGCT-3' 

5'-CGCGTTTGTTTTTCACTCGGTTA-3' 

Rph TS d 

Rph TS r 

5'-TCCCTACCGGCTGCGATAAC-3' 

5'-GCTGCGGAGCGTTTGCGAAT-3' 

Syn2 TS d 

Syn2 TS r 

5'-ACTGCGTGCCGCTTTTGCT-3' 

5'-AAACTGGCTGGCTGTACTCC-3' 

Hs3st-A Su d 

Hs3st-A Su r 

5'-AGCACGAAAAGTGGCTACAA-3' 

5'-CTCGTTATGGGTTAAAGCTGTT-3' 

cg32017 TS d 

cg32017 TS r 

5'-TGACCACTGTAACCTGAAAAGA-3' 

5'-GTACCGTGTACCTGTAATGAAT-3' 

Ras fw 

Ras rev 

5'-GAGGGATTCCTGCTCGTCTTCG-3' 

5'-GTCGCACTTGTTACCCACCATC-3' 

 


