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Uncontrolled levels of estrogen in waste water
treatment plants 1s 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.
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(GOALS OF PROJECT

Attach parts

BBa_J61002, BBa_J23102, BBa_K123003,
BBa_dJ23119, BBa_K123002, BBa_J61002

Show that parts are attached in the correct order
And are actually present in final assembly

Devise a testing method to show that:
Parts work for detecting estrogen in water.



STEP 1

We at first decided to work with exclusively
BioBrick’s parts

BBa_E0240 (GFP)

BBa_E0840 (GFP)

BBa_K123003(ER)

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.

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
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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
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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.

ER was digested with Spel and Ptsl.

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
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WORKING WITH NEW PARTS!

We worked with parts,

BBa_dJ23119 This part contains a promoter, GFP and
Term, standard backbone

BBa_J23102 This part contains a promoter, GFP and
Term

BBa_J23100 This part contains a promoter, GFP and
Term

BBa_J04450 RFP



BBA J23119 DNA PREPARATION
DIGESTION

Because the other parts glowed so distinctly pink,
revealing that that their RFP’s were working.




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:
BBa_dJ23119 (digested with Erori and Spel)
BBa_dJ23102 (digested with Ecori and Spel)
BBa_K123003 (digested with Xbal and Pstl)



LIGATING BBA J23119 AND OUR OLIGOS

TOGETHER
10X Buffer 1uL
Oligos 1uL
BBa_J23119 Sul
T4 DNA Ligase AuL
H,O 2.6pL

1pL
3ul
3uL
Aul

2.6uL

1uLL
SulL
1pLL
Aul

2.6uL



LIGATED PART (ERE AND BBA_J23119)
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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 1s 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.

This time we modified the procedure and replaced the
H,O with DNA, instead of 7ul we had 12pl.






RERAN GEL

1.2,3 4 5,6, 7,89,10,11.12.13

L 1,28
1500 SlduPevowewSesee
850 T ?888
400 = . *

>H B 500

200
50



REEXAMINE

We reexamined or part BBa_J23102 and realized
we needed to cut it with Spel to find out if there
1S 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 1n one set and the other with Xbal & Spel

We also sent the ligated part out to be sequenced
along with our ER ( BBa_K123003)
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RESULTS FROM ECORI CHECK
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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 1t to the NCBI wed site
The sequence was a 95% match to the Homo sapiens
estrogen receptor isoform 1

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

Its expectance value was 110 *-159
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ER_R-1_674622 ~ Nov 23,2010 12: 32AM CST
S/N G:170 A:200 T:146 C:226 KB_3730_POP7_BDTv3.mob Nov 23,2010 12:55AM, CST
KB.bcp Pts 1757 to 16537 Pk1 Loc:1756 Spacing:14.19 Pts/Panel1500
KB1.1.1 Cap7 Version 5.1.1 HiSQV Bases: 1015 Axel Schwekendiek_73532_Run ID: 9003 Plate Name: OC9003
GMNNININ N 1IN INNG (NNG CCTCTG(AGCG GCCGC TACTAGT/T TAACCG GT TACGG TCGCCE GG AAGCCT TCCGCTT(ACCAG TAAT GTAATATT TTTGCAGAGAGTGGGAAGAG GTGG/AGCCJ
1 12 i 23 34 45 56 67 78 89 100 111

/1‘\ AeLo Yoottt WA e s A W dh‘uln mMm

\GC GG TCGCCAGATG AG ﬁ\C’ﬁGATCAG TTTCTICAACGGAAGCACCGCC(ACGGCTIGGTCGGCGCATGCAGACGGTGGGCGTCCAGCATTTCCAGCAGCAGATCGTACAGCGGAACAACGT TTTTACAT
133 144 155 166 177 188 199 210 221 232 243

\ A AW AN A

TTCATAGAGTACAGATIGTTCCATACCCTTATIGCTCATGTGGCGGATGTGAGACAGGATCAGCAGCAGCTGCGCCAGACGCTGGTGCTGCTGTTGCAGGG TCAGGCCAGCTTTTGCCATCAGGTG
254 265 276 287 298 309 320 331 342 353 364 375

ATCAGGGTATCAGTGATTTTGTCCAGCACACGGTGGATGTGATCTTITTCCTCCAGAGATTTCAGGGTAGAGCTCAGGAACGTATACACGCCGGAGTTCAGCAGAATGATGGATTTCAGGCACAC

386 397 408 419 430 441 452 463 474 485 496
WVl WA/ 1 A AN NIV
BAACTCTTCACCTTGCAGGTTCATCATGCGGAAACGGCTAGAGGTGGCCAGCAGCATATCGAAAATTTCAACCATGCCTTCCACGCATTTACCCTGGTTACGGTCCAGCAGCAGGTTCGGGGCA
507 518 529 540 551 562 573 584 595 606 617 62

M\BMW\AANWWWNWVMV\MW\A{MNMVW\MMMWMV

ACAGCAGCTTACCCGGGTGTTCCATGGAACGCCAAACCAGGCCGATCATCAGGATCTCCAGCCATGCACAT TCCAGCAGGTGGACCTGGTCGTGCAGAGTCAGGTCTACGAAACCCGGAACG
8 639 650 661 672 683 694 705 716 727 738 749

CGTTTCGCCCAGTTGATCATATGGACCAGTTCACGATCAGCCAGGTTGGTCAGCAGACCCATCATGCTTGCCTCGCTAAACGGGCGCGTTGGGTCGTACTCGCTGTACAG AATCGGCGGT
760 771 782 793 804 815 826 837 848 859 87

D 881 892 903 914 925 936 947 958 969 980




Color key for alignment scores
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criptions
nd for links to other resources: [ UniGene [3 6E0 [8 Gene B structure [ Map Viewer Bi PubChem BioAssay

Sequences producing significant alignments:

Accession Description s%e ::‘Tt':é cc?ﬁe s & i:lei:t Links
AAXA25995.1 estrogen receptor 1 [synthetic construct] 558 550 95% le-159 100%
NP 000116.2 estrogen receptor isoform 1 [Homo sapiens] =ref|NP_001116212.1]| e 558 590 95% le-159 100% G MLx
ARADS2984.1 estrogen receptor alpha [Homo sapiens] 558 590 95% le-159 100% Eﬂ
RAFAS7OA.1 nnnamad nratain neadoct THamea canianc] 556 saA G55, 4e-159 1001% ra
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gnments

Select All

Get selected sequences

>lcl|eg77
Length=1849

Score = 1088 bits (589), Expect = 0.0
Identities = 838/958 (&8%), Gaps = 20/958 (2%)
Strand=Plus/Minus

Query
Sbjct
Query
Sbjct
Query
Sbjct
Query
Sbjct
Query
Sbjct
Query
Sbjct
Query
Sbjct
Query
Sbjct
Query
Sbjct
Query
Sbict

26
1849
g6
1789
146
1729
205
1670
265
1610
324
1551
384
1491
443
1432
503
1372
562
1313

TTAACCGGTTACGGTCGCCGGGAAGCCTTCCGCTTCACCAGTAATGTARTATITTTGCAG

PErrerrer reeeeererereer veeeereerrr ve ve rerer o rerrrrel o
TTARCCGGTAACGGTCGCCGGCARACCTITCCGCTICGCCGETIGATCTAGTATITITIGCTIAA

AGAGIGGGARAGAGGTGGAGCCAGCGGTICGCCAGATGAGACTGATCAGTTITCTITCRAACGGA
Peerrr rreeeerr ore v reerrrrerer rerrrrrr ve rerrrrrrrer ol
AGAGTGAGAAGAGGTAGAACCCGCGGTCGCCAGGTGAGACTGGTCGGTTITCTTCARCAGA

AGCACCGCCACG-GCTGGTCGGCGCATGCAGACGGTGGGCGTICCAGCATTITICCAGCAGCA

Ferer rreel i Perrererr reereerer et rrrererrrrrrrrrrrrrind
CGCACCACCACGAG-AGGTCGGCGCGTIGCAGACGGTGCGCGICCAGCATTTICCA

GATCGTIACAGCGGAACARCGTTTTITACATTITCATAGAGTACAGATGTTICCATACCCTTIAT

Lorrerrerererveerreerrrer reeeerrrrerrrrrer reerrrrrrer o rn ol
GGICGTACAGCGGAACAACGTTTTITIGCATTTCATAGAGTACAGGTGTICCATACCTTIGT

T-GCTCATGTGGCGGATGTGAGACAGGATCAGCAGCAGCTGCGCCAGACGCTGGTGCTGC
o e reeeererrerrrrrerrr et et et e e e rrrererrrerrrrrrrrnd
TAG-ACATGTIGACGGATGIGAGACAGGATCAGCAGCAGCTGCGCCAGACGCTGGTGCTGC

TIGITGCAGGGICAGGCCAGCTITITGCCATCAGGTGAATCAGGGTIATCAGTIGATITIGICC

L et e b renrrnrre et rerrrenr o terrrriinntl
TGTTGTAAGGTCAGACCCGCTITCGCCATCAGGTGGATCAGGGTGICGGTGATTITIGICC

AGCACACGGIGGATIGIGAICTITIICCICCAGAGATTTCAGGGTAGA-GCTCAGGAACGT
PEorrrvererereerr reeeeerr veeerrrrerrrrreeerer ot rrerer ol
AGARCACGGTGGATGIGGICTIITIICITCCAGAGATTTCAGGGTAGAAGA-CAGGAAGET

ATACACGCCGGAGTTCAGCAGARTGATGGATTTCAGGCACACGARCTCITCACCTITIGCAG
FEre e reeerereeer rerer reeerrerrrr te o rerrrrerrreren ol
GIAAACACCAGAGTTICAGCAGGATGATAGATTITCAGGCAAACARACTCTICACCTIGTAR

GITCAICATIGCGGARACG-GCTAGAGGTIGGCCAGCAGCATATCGARRRTTTCRACCATIGC

Perrrrerr eeereeer o rrrrrr reerrrrrr e reerr o reerrrrrrrn ol
GITCATCATACGGARACGAGA-AGAGGTCGCCAGCAGCATGTCGAAGATTTCAACCATAC

CITCCACGCATTITACCCIGGTITACGGTCCAGCAGCAGGTTCGGGGCARACAGCAGCTTAC
P reerreerrerererrerrrrrrre e et et e e e e e e e reerrrrr
CITCAACGCATTTACCCIGGTITACGGTCCAGCAGCAGGTTCGGCGCGARCAGCAGTTTAC

85
1790
145
1730
204
1671
264
1611
323
1552
383
1482
442
1433
502
1373
561
1314
621
1254



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.



