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WHY 

 Uncontrolled levels of estrogen in waste water 

treatment plants is a growing problem. 

 The high levels of estrogen have been found to 

cause feminization of fish that are exposed to it. 

 More studies show that their also harmful to 

humans.   

 



ASSEMBLY  



BACKBONE 



GOALS OF PROJECT 

 Attach parts 

 BBa_J61002, BBa_J23102, BBa_K123003, 

BBa_J23119, BBa_K123002, BBa_J61002 

o Show that parts are attached in the correct order 

o And are actually present in final assembly 

 Devise a testing method to show that: 

o  Parts work for detecting estrogen in water. 

 

 



 

STEP 1 

 We at first decided to work with exclusively 

BioBrick’s parts 

o BBa_E0240 (GFP) 

o BBa_E0840 (GFP) 

o BBa_K123003(ER) 

o BBa_K123002 (ERE) 

 We resuspended these from the BioBricks library 

and transformed all of them into competent cells.  

  

 

 



STEP 2 

 We prepared and stored our DNA using the 

Genejet plasmid mini prep kit.  

   We also resuspended the part ERE from the 

2009 and again from the 2010 kit plates and 

plated them. 

o Again this yielded nothing.  Our controls worked but 

neither grew.   



STEP 3 

 We digested all the parts: BBa_E0240 

(GFP),BBa_E0840 (GFP), and BBa_K123003(ER) 

with Ecori and Spel. 

 To release our target DNA 



RESULTS FROM PLATED BIOBRICK PARTS 
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DNA(µl) 1 5 1 5 1 5 1 5 0 0 0 

Competent 

Cells (µl) 
40 40 40 40 40 40 40 40 40 40 40 

Number of 

Colonies 
25 400 0 0 0 91 10 19 0 9600 4800 

Colony 

Number 

assigned 

3,4 1,2 - - - 5,8 9,10 11,12 - - - 
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STEP 4 

 We digested part ER (well 2) with Spel and Ptsl 

enzymes  

 We digested part GFP 240 (well 9) with Xbal and 

Ptsl enzymes 

 



RESULTS FROM DIGESTS 

ER- from colony 2 
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GEL EXTRACTION OF ER AND GFP 

 We have both our parts DNA (ER with plasmid 

attached and our GFP DNA) mixed with gel so 

we want to just have DNA by the end of this 

extraction. 

o ER was digested with Spel and Ptsl. 

o And GFP 240 was digested with Xbal and Ptsl  

 We used the Genejet Gel Extraction Kit to do 

this.  We then ran a gel to make sure that our 

DNA was pure.  



RESULTS FROM GEL EXTRACTION OF ER 

AND GFP 240 
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WORKING WITH NEW PARTS! 

o We worked with parts,  

o BBa_J23119 This part contains a promoter, GFP and 

Term, standard backbone 

 

o BBa_J23102 This part contains a promoter, GFP and 

Term 

 

o BBa_J23100 This part contains a promoter, GFP and 

Term 

 

o BBa_J04450 RFP 



BBA_J23119 DNA PREPARATION 

DIGESTION 

 Because the other parts glowed so distinctly pink, 

revealing that that their RFP’s were working. 
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OLIGOS 

 We had an oligos made of part (ERE) 

BBa_K123002 with Xbal and Pstl ends so we 

could later attach to the rest of our parts.   

 

 We wanted to put the ERE oligos with parts: 

o  BBa_J23119 (digested with Erori and Spel) 

o  BBa_J23102 (digested with Ecori and Spel) 

o  BBa_K123003 (digested with Xbal and Pstl) 

 



LIGATING BBA_J23119 AND OUR OLIGOS 

TOGETHER 



 

LIGATED  PART (ERE AND BBA_J23119) 

RESULTS 

 



THE LIGATED PART 

 We digest the ligated part with Ecori and Spel. 

   The part should have been about 80 to 90bp 

 

 

We think we 

ran this gel for 

too long and 

that is why we 

cant even see 

the ladders.   



DIGESTIONS OF OUR LIGATED PART AND 

PART BBA_J23102 

 We want to see if we can cut the promoter out of 

part BBa_J23102, we digested this part with 

Ecori and Xbal 

 Its about 35bp 

 We also had to run another gel on our ligated 

part. We digested it with Ecori and Spel, again.  

o This time we modified the procedure and replaced the 

H2O with DNA, instead of 7µl we had 12µl.  





RERAN GEL 
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REEXAMINE 

 We reexamined or part BBa_J23102 and realized  

we needed to cut it with Spel to find out if there 

is a scar site or not. 

 We wanted to be definitive about whether or not 

the Ecori enzyme was working so we re ran the 

gel for our ligated part with the enzymes Ecori & 

Spel in one set and the other with Xbal & Spel 

 We also sent the ligated part out to be sequenced 

along with our ER ( BBa_K123003 ) 



BACKBONE 



RESULTS FROM ECORI CHECK  

[4, 11, 12, 13] 4, 11, 12, 13 [4, 11, 12,13] 
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SEQUENCING 

 The sequencing for our parts showed that our 

ligated part contained no DNA  

 BBa_K123003  (ER) was sequenced and we 

compared it to the NCBI wed site 

o The sequence was a 95% match to the Homo sapiens 

estrogen receptor  isoform 1 

o The 5% difference can be accounted for since after 

950 Bps the reaction had ran through and also didn’t 

start till 26 Bps into the sequence because of the 

primers used in the processes    

o Its expectance value was 1·10 ^-159 









SUMMERY 

 We ended up changing our GFP (BBa_E0240) 

because we found one that had a promoter and 

terminator with it.  

 Parts BBa_J23102, BBa_J23100, BBa_J23119 

 Our ligated part (ERE, BBa_J23119) contained 

no DNA determined by sequencing and 3 gels. 

 We were unable to start assembling our second 

part containing the ER (BBa_K123003) and 

BBa_J23102. 

 We ran 12 gels total and had 37 mini preps. 

 


