Synthetic Biology Review Outline 7-6-06 

Genes and Development

I. Introduction to Synthetic Biology

a. Definition

i. Brief history

ii. Relationship with systems biology

iii. Discussion of raison d’etre

1. Point of view of engineering (make useful systems)

2. Point of view of biology (need synthesis to successfully test and refine theories)

b. Biological modularity

i. Gene

ii. RNA

iii. Protein

iv. Pathway

II. Synthetic Biology Endeavors

a. Synthetic gene-circuits and switches

i. Prokaryotic

1. Weiss

2. Elowitz

3. Collins

ii. Eukaryotic

1. Artificial cell-cell communication in yeast (Weiss)

2. Fussenegger mammalian switch

3. Synthetic positive feedback network in yeast (Becskei…Serrano)

4. Noise in gene network studies 

iii. RNA-based

1. Riboregulators

2. Antiswitch (Smolke)

b. Signaling transduction engineering

i. Synthetic allosteric signaling switch (Dueber..Lim et al. 2003)

ii. Rewiring MAP kinase pathways (Lim)

c. Metabolic pathway engineering

i. Keasling-anti-malarial (artemisinin) and biodegradation of parathion 

d. Environmental sensors

i. Hellinga ligand binding site design with PBPs (TNT, Zn(II), etc.)

e. Synthetic genomes (and minimal cell approaches?)

III. Technical Advances

a. New DNA synthesis strategies

b. Development of the Registry of Standard Biological Parts

IV. Educational Initiatives

a. iGEM competition

b. Overall curriculum development-suggest a broader initiative?

V. Future Enterprises

a. Regulation?

b. Academic

i. Understanding from building, etc.  

c. Commercial

i. Protein engineering

ii. Drug production

iii. Alternative fuel production   

