GFP Circuit

RFP Circuit

Circuits to engineer

Using In-Fusion BioBrick Assembly
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Lab course outline

Lab 1: Safety, pipetting, PCR, make gels

Lab 2: Run gel on PCR products, purify PCR products, gel
Lab 3: In-Fusion reactions, transformations

Lab 4: Colony PCR, grow transformants overnight

Lab 5: Minipreps, submit for sequencing

Lab 6: Circuit characterization with plate reader and fluorescence microscope



In-Fusion PCR Cloning Kit

20 min single-tuba reaction
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PCR (Polymerase Chain Reaction)
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PCR Primers

In PCR, 2 non-identical primers are annealed
to opposite strands of the DNA template
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GFP circuit assembly
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Primer design for PCR-amplifying
the R-vector and GFP-insert
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In-Fusion GFP circuit construction
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In-Fusion GFP circuit construction

8 base scar + B0032 E0040 B0O0O10 B0012 Suffix + 5 bases of vector
GFP

R0O011
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RO011 B0032 E0040 B0010  B0012
GFP




RFP circuit re-engineering
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Primer design for PCR-amplifying
the R-vector and RFP-insert
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In-Fusion RFP circuit construction
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In-Fusion GFP circuit construction

8 base scar + B0032 E1010 B0O0O10 B0012 Suffix + 5 bases of vector
RFP
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PCR In Practice
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PCR Products
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Purified PCR Products
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In-Fusion PCR Cloning Kit Procedure

20 min single-tuba reaction
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which are then fused
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R+V PCR Product (~2000 bp) 33.79 ng/ul 100 ng R+V =3 ul
E PCR Product  (~1000 bp) 64.12 ng/ul 100 ng E = 1.5 ul
Water = 5.5 ul

Want a 2:1 insert:vector molar ratio and 100 ng vector.  Total = 10 ul
ng E = 2 X (1000/2000) X 100 =100 ng E



In-Fusion PCR Cloning Kit Procedure (continued)

10 ul
reaction

15 min 37C, 15 min 50C

}

Dilute in TE Buffer

}

Transformation

}

Colony PCR

}

Overnight culture of successful transformants, minipreps, sequence



DNA sequencing

AUW Sequencing Facility requires 1200 +/- 300 ng plasmid DNA per reaction
ANormally a good miniprep gives about 300 ng/ul

AAdd 4 ul miniprep, 1 ul primer, and 7 ul water for 12 total ul into eppy tube
ASubmit labeled tube to sequencing facility with filled out form

~100 bp
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Analyzing sequence data
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hACGANTTACCTATAAATAGGCGTATCACGAGGCAGAATTTCAGATAAAAAAAATCCTTAGCT

TTCGCTAAGGATGATTTCT GCGGCCGCTTCTAGA
TACTAGA TACTAGAT

CCCT MG CA AR CAACTTTTCACTGCACT TG TCCCAATTCTTGTTGAAT TAGATGCTGATGT
TAAT GGG AC AR TTTTCTCTCAGT CRAGAGGETCRAAGCTCAT GCARCATACGCGARARCTTLC
CCTTAAATTTATT TG ACTACT GLALAACTACCTGTTCCATGECCARCACTTGTCACTACTTT
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CAATGTATACATCATGGCAGACAACCAAAGAATGEAATCNAAGTTAACTTCAAATTAGACACA
AT T AA AT CLAAGC CTTCAAC TAGCACAC CATTATCAACHARATACTCCCATTGGECGAT
CGNCCTGTCCHNT T TACCANACHACCATTACCTGTCCNCACNATCTCCCCHNTTCCARAGATCCC
CACGAALA GACAGACCHCNTGGTCCNTCNT GAGT TETAACANCTGCTGEGEATHCCCNT GGCHNT
AT CAACTNT CCHATHATAATNCTAGAGC COECCTCNANTALARCHALAGGCTCHNT CCALL
GACTGGGCCCTTCCNTTTRAACHGGTGGT TGNCCGGEAACCCCOCCNACTALANTCCCCCTGGE
TCCCCTTCHGGGEEENCCTT THGCNNTH
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CACNNACGACGAAGCGCAGC GAGTCAGTFAGCFAGGGAAGT CGECCGCTACTAGT.
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A Plasmid Editor (APE): http://www.biology.utah.edu/jorgensen/wayned/ape/
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Circuit characterization

Population level

Single cell level

0E+00

1E-07

1E-06 1E-05 1E-04 1E-03 1E-02
[IPTG] (M)




Transfer curve:
Population level circuit characterization

Grow culture overnight

}

Dilute 1:100 and grow to OD 0.2

}

Dilute 1:10 and add IPTG

}

Add to 96-well plate

}

Measure OD and fluorescence over time
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Transfer curve
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