Using Synthetic Biology and pClone Red for Authentic Research on Promoter Function: Genetics (analyzing mutant promoters)
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Designing Mutant Promoter

     For use in Golden Gate Assembly (GGA) using pClone Red, students must convert the DNA sequence for the promoter they want to clone into two oligonucleotides that can be ordered from a DNA synthesis company.  The top strand oligonucleotide starts with its sticky end of 5’ CGAC 3’ and continues with a given promoter, yielding the sequence 5’ CGACNNNNN…3’, where the N’s are the promoter sequence.  The bottom strand begins its sticky end of 5’ CCGC 3’ and continues with the promoter, yielding the sequence  5’ CCGCMMMMM…3’ where the M’s are the reverse complement of the promoter sequence. Students could generate their two oligos by hand, but simple mistakes can sabotage the entire lesson. Therefore, our students use a convenient online tool called Oligator, developed by Dr. Laurie Heyer and her undergraduate students at Davidson College (Meador, 2010). Students submit the top strand (left to right transcription) of their mutant promoter into the open box (Figure S1A). They limit the length of the oligos according to teacher instructions and then have Oligator add on the sticky ends to be compatible with pClone Red. Finally, students tell Oligator to screen for internal BsaI sites to prevent the mutant promoter from being digested during GGA. 
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Figure S1. Oligator web tool for generating promoter oligonucleotides. A) Students submit only the top strand of DNA (transcription from left to right), promoter P5 sequence shown here. Limit the size of the oligos to 60 or whatever length maximum you established. Check the box to add sticky ends and as the two sequences as shown here. Change the restriction enzyme to BsaI so that the promoter will be screened for internal BsaI sites. B) Oligator results show on top the two strands annealed (with exposed sticky ends) and on the bottom the two sequences written 5’ to 3’ for ordering. It also calculates the melting temperature of the two annealed strands and would warn users if an internal Bsa I restriction site was present. 

     Students email their upper and lower sequences to the instructor along with the name of their promoter (Figure S1B). We order top and bottom strand oligonucleotides for each lab group from Integrated DNA Technologies (http://www.idtdna.com/site). Oligos that are less than 61 bp are delivered within 3 business days which works well for labs that meet once a week. We ordered oligos as “Lab Ready” which means that they arrive in solution at a concentration of 100 µM, instead of a dry pellet.  If oligos arrive dry, they should be resuspended in water to 100 µM and stored frozen. 
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The Oligator

A program designed to choose oligos for DNA sequences of most lengths

*Note: This site is optimized for Safari and Firefox. Chrome and IE are NOT supported.
Enter DNA sequence between 22 and 20,000 base pairs (5'to 3)

TTGACAATTAATCATCCGGCTCGTAATTTATGTGGA

Oligo Lengths: 22| to [s0]
Overlap Lengths: [20] to [60]

Add Golden Gate Assembly Sticky Ends &
Top left strand: 5' [ccac | 3'
‘Bottom right strand: 3' [cacc | 5'
Golden Gate Enzyme: [ Bsal ¢ |

Enter a tag for sequence (optional):

Add BioBrick Prefix and Suffix (]
‘Complete 5' Bobrick Prefix ¢
top strand
bottom strand
‘Complete ' Bobrick Suffix_¢
topstrand
bottom strand
Check for BioBrick Restriction Sites (]
Remove BioBrick Restriction Sites
ORF begins atbase ()1 ()2()3

GCAT Community

Genome Consortium for
Active Teaching (GCAT)

GCAT Community Wiki
GCAT Assessment
Bio-Math Connections





image2.png
Oligator Results

The 1 overlap areas have melting temperatures of 65.46°C respectively.
Oligonucleotide Hybridization Map:

CGACTTGACAATTAATCATCCGGCTCGTARTTTATGTCCA.
AACTCTTAATTAGTACGCCGAGCATTARATACACCTCGCC

Individual Oligonucleotides: DOWNLOAD

40-mer 5'-CGACTTGACAATTAATCATCCGGCTCGTAATTTATGTCGA
40-mer 5'-CCGCTCCACATAAATTACGAGCCGGATGATTAATTGTCAR




