
Appendix I: Cell preparation 

1) Grow MCF-7 cells to 80% confluence in a humidified 5% CO2 chamber in growth media. 

Observe cells under microscope to ensure that they are 80% confluent. 

 

2) Remove the media and wash cells 2x in each flask with 10 ml of 1x PBS (1
st
 Base). 

 

3) Change into 20 ml of starvation media to hormone deplete the cells in a 150 mm diameter 

plate. Grow cells in starvation media for a minimum of 72 hours. 

 

4) Add estrogen (17 beta-estradiol, dissolved in 100% ethanol) into each plate to a final 

concentration of 100 nM, and incubate for 45 min. Treat control cells with an equal volume 

of vehicle (ethanol) for the same length of time. 

 

Appendix II: Picogreen Quantitation 

1) Use 100 ng/μl Calf Thymus DNA (Prepared by adding Buffer TE to Calf Thymus DNA and 

adjusting the concentration as appropriate, monitoring using Nanodrop). Prepare 1 ng/μl and 

0.1 ng/μl solutions fresh each time, by diluting the 100 ng/μl stock in TE buffer: 

      1 ng/μl  0.1 ng/μl   

Calf Thymus DNA, 100 ng/μl  2 μl  - 

Calf Thymus DNA, 1 ng/μl  -  2 μl 

TE buffer    198 μl  18 μl    

Total     200 μl  20 μl 

 

2) Add 50 μl of TE buffer to first two wells of an IWAKI flat-bottom 96 well plate, A1 and A2. 

These two wells are blanks.  

 

3) Prepare the standard curve in wells A3 to A8: 

 

Well Desired amount in 1 ng/μl 0.1 ng/μl TE buffer 



well 

A3 10 ng 10 μl - 40 μl 

A4 5 ng 5 μl - 45 μl 

A5 2.5 ng 2.5 μl - 47.5 μl 

A6 1 ng - 10 μl 40 μl 

A7 0.5 ng - 5 μl 45 μl 

A8 0.25 ng - 2.5 μl 47.5 μl 

 

4) Add 49 μl of TE buffer to each of the sample wells. Load 1 μl of sample DNA into the 

appropriate sample well. 

 

5) Dilute 5 μl of Picogreen in 995 μl of TE buffer (200x dilution) and add 50 μl to the wells 

containing the blanks, standard curve and samples. As Picogreen is light-sensitive, keep the 

plate wrapped in aluminium foil until ready to start the assay. 

 

6) Run the plate on the TECAN GENios Automated Microplate reader using the Magellan 5 

software. 

 

! CRITICAL STEP: If DNA concentration is too high for accurate quantitation, dilute the 

sample until the concentration falls within the range of the standard curve. 

 

Appendix III: Phenol-chloroform extraction 

1)  Transfer DNA sample to a MaXtract tube or a 1.5-ml tube containing Phase-lock gel. Add an 

equal volume of phenol-chloroform to the DNA sample. Mix well by inverting. 

 

2)  Centrifuge for 5 min at maximum speed, if using a microcentrifuge. For the Eppendorf 5810 

R, spin for 5 min at 16000 × g (13000 rpm).  

 

3)  Recover the upper aqueous phase and proceed with isopropanol precipitation (Appendix II). 

  



Appendix IV: Isopropanol precipitation 

1)  Measure volume of DNA (V μl) obtained from phenol-chloroform extraction. Add in the 

following order: 

  3M NaOAc, pH5.2 (Ambion)              0.1V μl 

  GlycoBlue (15mg/ml) (Ambion)               2 μl  

      Isopropanol                                            V μl  

 

! CRITICAL STEP:  GlycoBlue enhances precipitation and thus should be added prior to the 

addition of isopropanol. With the use of GlycoBlue, Nanodrop cannot be used. Picogreen 

Fluorimetry must instead be used to quantify DNA (Appendix III). 

 

2)  Shake well and incubate the above at –80⁰C, for at least 30 min.  

 

3)  Centrifuge at maximum speed if using a microcentriguge, or for the Eppendorf 5810R, 16000 

× g (13000 rpm), 4⁰C for at least 30 min to pellet precipitated DNA.  

 

4)  Carefully remove and discard supernatant. Wash twice with 500 μl 75% ethanol, centrifuging 

at maximum speed if using a microcentriguge, or for the Eppendorf 5810R, at 16000 × g (13000 

rpm), 4⁰C for 10 min in between washes.  

 

5)  Dry the pellet by exposing the pellet to air for 10 min at room temperature and resuspend in 

20 μl EB buffer. You may also choose to dry the pellet by spin-vacuuming, but be careful not to 

over-dry the pellet, or it will become difficult to resuspend.  

 

 

Appendix V: Gel-crush protocol 

1) Place excised gel fragments in 0.6-ml microcentrifuge tubes that have been pierced at the 

bottom with a 21-G needle. Place each tube inside a 1.5-ml screw cap tube and centrifuge at 

maximum speed for 5 min at 4˚C. 



 

2) Check the bottom of the 1.5 ml tube. The gel pieces should have been shredded during 

centrifugation and collected at the bottom of the 1.5 ml tube.  

 

3) Add 200 µl of TE buffer to each tube. Make sure the gel pieces are fully immersed in the 

buffer, and then freeze at –80˚C for ≥1 h, followed by incubation at 37˚C overnight. 

 

4) Transfer the gel pieces together with the buffer in each tube to the filter cup of a microspin 

centrifuge tube (eg. SpinX). Centrifuge at maximum speed on a microcentrifuge for 10 min at 

4˚C. At the same time, rinse each 1.5-ml tube with 200 µl TE buffer and transfer the rinsing 

buffer to each filter unit upon completion of the first spin.  

 

5) Pool the filter-through and carry out isopropanol precipitation as follows:  

~430 µl DNA solution  

43 µl 3 M sodium acetate, pH 5.2 

2 µl GlycoBlue 

430 µl Isopropanol 

Freeze at –80˚C for 1 h, and then centrifuge for at least 30 min at maximum speed if using a 

microcentriguge, or for the Eppendorf 5810R, 16000 × g (13000 rpm), 4˚C.  

 

6) Wash the DNA pellet twice with 500 µl 75% ethanol, each time centrifuging for 5 min at 

maximum speed if using a microcentriguge, or for the Eppendorf 5810R, 16000 × g (13000 

rpm), 4˚C. Air dry the pellet for 10 min at room temperature (22-25˚C) and resuspend in TE 

buffer or Buffer EB. 

 

Appendix VI: Oligonucleotide Sequences 

The oligonucleotide sequences that have been used by us are listed. The use of more rounds of 

PCR using non-biotinylated nested PCR primers as well as long primer A and long primer B is 

optional: it adds more specificity but increases redundancy due to the increased number of PCR 

cycles.  



Sequence (5’ to 3’) Name Genome 

assembly 

mapping 

region 

CCGTCCTGCCCCAGACTTGG Keratin chr12 

inverse primer 1 

hg18; 

chr12:50828926

-50828945 

CTCGGGCCAGGACTGAGATG Keratin chr12 

inverse primer 2 

hg18; 

chr12:50828867

-50828887 

BioTEG-

CCTATCCCCTGTGTGCCTTGCCTATCCCCT 

GTTGCGTGTCTCAGAAGCCTGGCCCTCCCACCT

G 

Keratin chr12 

Adaptor B-

tailed nested 

primer 1;  with 

5' BioTEG  

hg18; 

chr12:50828967

-50828986 

CCTATCCCCTGTGTGCCTTGCCTATCCCCTGTT

GC 

GTGTCTCAGAAGCCTGGCCCTCCCACCTG 

Keratin chr12 

Adaptor B-

tailed nested 

primer 1; non-

biotinylated 

hg18; 

chr12:50828967

-50828986 

CCATCTCATCCCTGCGTGTCCCATCTGTTCCCT

CC 

CTGTCTCAGATGCCACAGAAGCTGGTGTTC 

Keratin chr12 

Adaptor A-

tailed nested 

primer 

hg18; 

chr12:50828849

-50828869 

CCATCTCATCCCTGCGTGTCCCATCTGTTC Long Primer A  

BioTEG-

CCTATCCCCTGTGTGCCTTGCCTATCCCCTGTT

GC 

Long Primer B, 

with 5' BioTEG 

 

 

 


