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Gene of Interest: mreB from C. crescentus

Rod-shape determining gene
Accession # NC_o011916
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
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Goals

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

shaped cell)

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

C. crescentus — wildtype CBi5sN
E. coli - strain DH5a






After cloning of mreB...possible outcomes

Cell shape change
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Alternate (back-up) Plan

Antisense (negative sense) RNA

Make a ssRNA that is complementary to a part in the
mRNA of the mreB gene of the E. coli

GOAL:

To inhibit translation of E. coli’s mreB gene and allow
the translation of C. crescentus cloned mreB gene






ATGTTCTCTTCCCTTTTCGGCGTGATCTCGAACG)S

ACTAGTCTAGGCCAGCGTGGATTCCA} 3’




tctaga
atgttctcttcecttttcggegtgatctcgaacgacateg

ccatcgacct cggaacggcec aacaccctga tctatcagaa gggtaagggce atcgtgetga acgagecgtc
ggtggtogocg ctacgcaatg tgggcggocg caaggtcgtc cacgeegtgg gecatcgagge caagcagatg
ctgggtcgta cgeegggtca catggaagec atccgeccga tgegegacgg cgtgatcgec gacttcgaag
tcgccgaaga gatgatcaag tatttcatec gcaaggttca caaccgcaag ggcettegtga accccaaggt
gatcgtgtge gtgeegtegg gegecaccge cgtggaacge cgegecatca acgacagetg cctgaacgcec
ggegegegec gegtgggcect gatcgacgag ccgatggecg ccgegatcgg cgetggectg ccgatccacg
agccgaccgg ctegatggtc gtcgacateg geggeggeac caccgaggtg geegtgetgt cgetgteggg
catcgtctat tcgegcageg tecegegtegg cggegacaag atggacgagg cgatcatcag ctatatgegt
cgccaccata acctgetgat cggegagacg accgecgage gecatcaagaa ggaaatcgge accgeecgeg
cgceggecga cggegaaggt ctgtegateg acgtcaaggg ccgegacctg atgecagggeg tgecgegega
agtccgcatc agcgaaaage aggecgecga cgetctggec gaaccggteg ggecagatcegt cgaggecgtg
aaggtcgecc tggaggecac gecgecggaa ctggecageg acatcgecga caagggeatce atgetgacgg
geggeggcge getgetgege ggectggatg ccgagatccg cgatcatacce ggectgeegg tcacggtege
cgacgatccg ctctegtgeg tggecctggg ctgeggraag gtgetggaac atcccaagtg gatgaagggce
gtcctggaatccacgetggectag



Procedure

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

PCR to extract mreB gene + Biobrick (BB) enzymes
[solate and purify mreB + BB enzymes

Cut mreB + BB enzymes and ligate with pSB1A3



Promoter: BBa K206000

pBad Strong Promoter

Inducible by L-arabinose

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

Format: Subparis | Ruler | SS | DS B Context: Part only




pSB1A3

Biobricks suffix 1...21
2151 Xbal (1)}, Spel (1)

2142 Notl (2) | g noti (2)
Biobricks prefix 2136...2157 16 Pstl (1)
2136 EcoRlI (1

E.coli his operon terminator 22...93
terminator 2107...2126

terminator stem loop 30...64

VF2 2017...2037 VR 176...157

AmpR 1697...1038

psB1A3.ape
2157 bp

ColE1 origin 940...258
rep(pMB1) 973...261




Procedure

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

PCR to extract mreB gene + Biobrick (BB) enzymes
[solate and purify mreB + BB enzymes

Cut mreB + BB enzymes and ligate with pSB1A3

Perform bacterial transformation to import the
plasmid into E. coli
Grow E. coli bacteria on experimental plates
No ampicillin
Ampicillin
Ampicilin + L-arabinose
Verification test



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 lowa State to verify that mreB
was successfully inserted into E. coli

Other

Plasmid sequence



Parts

Tissue Source
Yale - wildtype C. crescentus CBi5N
Primers
Ordering through IDT
First 34 & Last 20 bases of our gene sequence
Promoter
Part: BBa_ K206000
Part: BBa_lio500 (alternate)
Plasmid vector
pSB1A3
pSB2K3 (alternate)
Restriction Enzyme Sites
EcoR1 & Xbaz sites added in front of forward primer
Spei1 & Pst1 sites added in front of the reverse primer
Intron Removal
Not necessary because our organism is a prokaryote
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