Intro to Synthetic Biology!

Week 1 — Introduction and Design Principles
7/11/2020



® How - Aims to make

implementation of
new biological
functions more
reliable, efficient,
safe, and transparent
Why - Has the
potential to solve
problems in health,
environment,

energy, and security

What is synthetic biology?
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Timeline | A brief history of synthetic biology

SB1.0: the first international
Earliest combinatorial synthesis conference for synthetic biology

First synthetic circuits of genetic networks™ held at MIT

— toggle switch and I I
Cellular regulation by (1980s-1990s) repressilator'**® (2002-2003) I First iGEM competition held at MIT ]
molecular networks Rise of ‘omics’ era I Synthetic circuits used to study I
postulated by Jacob of high-throughput Autoregulatory negative- transcriptional noise during this RNA devices for modular regulation
and Monod* biology feedback circuit® period”™** of gene expression™

1980s 1990s
(1970s-1980s) Widespread use of automated First cell-cell Artemisinin Light-sensing circuit engineered in
Development of DNA sequencing communication precursor pathway | | E. coll — bacterial photography*
molecular cloning I circuit based on engineered in T
techniques Complete genome sequence quorum sensing® E. coli" Programmable ligand-controlled
of S. cerevisiae' transcript regulation by RNA*
I T
Complete genome sequence Circuits capable of multicellular
of £, coli"** pattern formation are generated™
Programmable microbial kill
switch®
I
RNA devices for performing Creation of a bacterial cell with Multiple input logic
logical operations* a synthetic genome® cascade described®”
T 1 1
Bacteria engineered Construction of a robust Synchronized genetic clock for Dynamic control of
to invade cancer and stable relaxation population-coupled oscillatory metabolic flux for
cells® oscillator® waves*® biodiesel production®
1

Engineered Biofuel Gibson DNA assembly Complete set of Boolean logic Commercial production of
bacteriophage for production described* gates reported for E, coll™ artemisinin by Amyris
biofilm dispersal® using amino 1 1 using engineered yeast
acid metabolism MAGE described™ Engineering of synthetic yeast strain®
inE. coli® I chr some arms®’
Engineering of an event-

counting circuit™

T
Engineering of an edge-
detector circuit™







Why should you care?
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Altered gene does not spread
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Altered gene is always inherited




Why should you care?
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https://www.washington.edu/news/2018/12/19/new-houseplant-can-clean-air



https://www.washington.edu/news/2018/12/19/new-houseplant-can-clean-air

How it all works

/

Design:

constructs,

circuits,
targeted
changes

\

/

Assemble:
creation,
synthesis,
experiments

E—)

Measure:
equations,
models,
graphing



