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 Rod-shape determining gene  
 Accession # NC_011916 

 1,044 base pairs  

 No introns – prokaryote  

 Appears as bands or spirals encircling the cell  

 Associates with mreC and penicillin-binding 
proteins (PBPs) to catalyze precursors for 
peptidoglycan cell wall 

 Correctly positions polar bacterial proteins  
 







1. Clone the mreB gene from Caulobacter 
crescentus (stalked shaped cell) into E. coli (rod 
shaped cell)  

 

2. Will the gene affect E. coli’s cell shape in some 
way since each bacteria are a different shape?  

 

 C. crescentus – wildtype CB15N 

 E. coli – strain DH5α 
 



Cell Lysis  



Cell shape change  



 Antisense (negative sense) RNA 
o Make a ssRNA that is complementary to a part in the 

mRNA of the mreB gene of the E. coli 

 

 

 GOAL:  
o To inhibit translation of E. coli’s mreB gene and allow 

the translation of C. crescentus cloned mreB gene  

 

 

 

 

 



1. Grow C. crescentus & E. coli on …. media  

2. PCR to extract mreB gene + Biobrick (BB) enzymes 
 

 

 

 

 

 

 

 

 



Extended Forward Primer  
5’ {GAATTCTCT AGAATGTTCTCTTCCCTTTTCGGCGTGATCTCGAACG} 3’ 
 

Blue = EcoR1 

Yellow = Xba1 

Purple = beginning sequence  

 

Extended Reverse Primer 
5’ {CTGCAGACTAGTCTAGGCCAGCGTGGATTCCA} 3’ 
 
Green = Pst1 

Red = Spe1 

Purple = ending complementary sequence  



 

     5’atgttctcttcccttttcggcgtgatctcgaacgacatcg 
ccatcgacct cggaacggcc aacaccctga tctatcagaa gggtaagggc atcgtgctga acgagccgtc 
ggtggtggcg ctacgcaatg tgggcgggcg caaggtcgtc cacgccgtgg gcatcgaggc caagcagatg 
ctgggtcgta cgccgggtca catggaagcc atccgcccga tgcgcgacgg cgtgatcgcc gacttcgaag 
tcgccgaaga gatgatcaag tatttcatcc gcaaggttca caaccgcaag  ggcttcgtga accccaaggt 
gatcgtgtgc gtgccgtcgg gcgccaccgc cgtggaacgc cgcgccatca acgacagctg cctgaacgcc 
ggcgcgcgcc gcgtgggcct gatcgacgag ccgatggccg ccgcgatcgg cgctggcctg ccgatccacg 
agccgaccgg ctcgatggtc gtcgacatcg gcggcggcac caccgaggtg gccgtgctgt cgctgtcggg 
catcgtctat tcgcgcagcg tccgcgtcgg cggcgacaag atggacgagg cgatcatcag ctatatgcgt 
cgccaccata acctgctgat cggcgagacg accgccgagc gcatcaagaa ggaaatcggc accgcccgcg 
cgccggccga cggcgaaggt ctgtcgatcg acgtcaaggg ccgcgacctg atgcagggcg tgccgcgcga 
agtccgcatc agcgaaaagc aggccgccga cgctctggcc gaaccggtcg ggcagatcgt cgaggccgtg 
aaggtcgccc tggaggccac gccgccggaa ctggccagcg acatcgccga caagggcatc atgctgacgg 
gcggcggcgc gctgctgcgc ggcctggatg ccgagatccg cgatcatacc ggcctgccgg tcacggtcgc 
cgacgatccg ctctcgtgcg tggccctggg ctgcggcaag gtgctggaac atcccaagtg gatgaagggc 
gtcctggaatccacgctggcctag3’ 

 

 
ctgcagactagtctaggccagcgtggattcca 
 

gaattctctagaatgttctcttcccttttcggcgtgatctcgaacg 

Forward Primer  

Reverse Primer  

accttaggtgcgaccggatctgatcagacgtc 

(same sequence) 

(compliment sequence) 



1. Grow C. crescentus & E. coli on …. media  

2. PCR to extract mreB gene + Biobrick (BB) enzymes 

3.  Isolate and purify mreB + BB enzymes  

4. Cut mreB + BB enzymes and ligate with pSB1A3  
 

 

 

 

 

 

 

 



o pBad Strong Promoter  
o Inducible by L-arabinose  

o When induced, AraC binds and changes conformation  
interacting with Aral1 and Aral2 operator sites, permitting 
transcription  

 





1. Grow C. crescentus & E. coli on …. media  

2. PCR to extract mreB gene + Biobrick (BB) enzymes 

3.  Isolate and purify mreB + BB enzymes  

4. Cut mreB + BB enzymes and ligate with pSB1A3  

5. Perform bacterial transformation to import the 
plasmid into E. coli 

6. Grow E. coli bacteria on experimental plates  
• No ampicillin 
• Ampicillin  
• Ampicilin + L-arabinose  

7. Verification test  
 

 
 



 Light Microscope  
 Take samples of living E. coli with cloned mreB gene and view 

under microscope to see any physical cell shape changes  
 

 Sequence Verification  
 Send sample of cloned DNA to Iowa State to verify that mreB 

was successfully inserted into E. coli 
 

 Other  
 Plasmid sequence  
 

  

 



 Tissue Source   
o Yale – wildtype C. crescentus CB15N 

 Primers  
o Ordering through IDT 
o First 34 & Last 20 bases of our gene sequence  

 Promoter 
o Part: BBa_K206000 
o Part:  BBa_l10500 (alternate) 

 Plasmid vector  
o pSB1A3 
o pSB2K3 (alternate) 

 Restriction Enzyme Sites 
o EcoR1 & Xba1 sites added in front of forward primer  
o Spe1 & Pst1 sites added in front of the reverse primer  

 Intron Removal  
o Not necessary because our organism is a prokaryote  
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