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System Engineering  

20.109(F09) 
M2D3 lecture 

10.22.09 

Roadmap for System Engineering Module 

Day  Lab  Lecture 

1  TesCng v1.0   System Eng: Bact. Photography 

2  Measuring  Two Component Signaling 

3  Tools   SyntheCc Biology + GeneCcs 

4  Journal Club  Group MeeCng 

5  Re‐tune  Examining the C‐dog 

6  Readout v2.0  System Eng: revisited 

7  Journal Club  Group MeeCng 

✔ 

✔ 

New tools for reliable engineering of 
complex biological systems
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http://bbf.openwetware.org/

“BBa” standard biological part

“prefix” 
(EcoRI, XbaI)

“suffix” 
(SpeI, PstI)

any DNA-encoded biological function

Physical Composition of 
Standard Biological Parts

E = EcoRI
X = XbaI
S = SpeI
P = PstI
M = Mixed site
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New tools for reliable engineering of 
complex biological systems

Does the Registry have Cph8 K+ or P+ signaling mutants? 

Looking for parts: genetic screening

Step 1: Mutagenize gene of interest
Step 2: Put DNA in cells (if not there already)
Step 3: Look for mutant phenotype
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Methods in Molecular Biology, vol. 231 

NdeI MluI

NdeI MluI

1. Fwd primer
2. Library seq 

(K+ and P+)
3. Rev primer

Mutagenesis: Library Construction 

NdeI, MluI84 bp

Methods in Molecular Biology, vol. 231 

NdeI MluI

NdeI MluI

1. Fwd primer
2. Library seq 

(K+ and P+)
3. Rev primer

Mutagenesis: Library Construction

NdeI, MluI

Library Variations

R = G, A 
N = G, A, T, C 
S = G, C 
W = T, A 
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1. Digest pCph8 with Nde/Mlu 2. Add “Stuffer frag” = 1 KB

3. Digest with Nde/Mlu again 4. Clone in library fragments

Library Construction

Variations in color from variations in activity

Nature Reviews GeneCcs 4, 
419‐431 (2003) 
doi:10.1038/nrg1087 

MacConkey 
(maltose) 

Tetrazolium 
(maltose)

Strains 1, 2, 3 Strains 4, 5, 6, 7

One more chromogenic indicator for LacZ:
Methylumbelliferyl-β-D-galactoside (MUG)

S-gal
X-gal


