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Imagine a bioengineer…

1. Draw a sketch of your bioengineer

2. Write down three words to describe 
      your bioengineer



Imagine a bioengineer…

3. Find a neighbor, pair up.

4. Compare your bioengineers.

5. Note what is the same or different.

6. On a scale of 0 to 100
         how different or alike are your bioengineers?



Imagine a bioengineer…



Start of Quarter Self-Assessment



What is our class about?
Students successfully completing BIOE/ENGR.80 will have 
a working understanding for how to approach the 
systematic engineering of living systems to benefit all 
people and the planet. 

Our main goals for the quarter are:
  (1) to help you learn ways of thinking about engineering 
       living matter, 
  (2) for you to become more capable of learning and 
       explaining bioengineering to yourself and others,
  (3) for you to be capable of leading discussions of the 
       broader ramifications of engineering the living world.
  (4) what do you wish to make true re: bioengr. by 2030?











watermelon eggplant carrot

banana corn broccoli

#include <domestication.h>



#include <breeding.h>



#include <landuse.h>



#include 
<geneticengr.h>



Genetically Engineered U.S. Domestic Product (2012)

http://www.nature.com/nbt/journal/v34/n3/abs/nbt.3491.html



Graphic c/o "Synthetic Aesthetics,” MIT Press (2014)





http://www.apsnet.org/edcenter/intropp/lessons/viruses/Pages/PapayaRingspotvirus.aspx

Dennis  
Gonsalves



http://soefuture.stanford.edu/impact



“Enough is known already of the diverse applications of 
computing for us to recognize the birth of a coherent body 
of technique, which I call computer science...Whether 
computers are used for engineering design, medical data 
processing, composing music, or other purposes, the 
structure of computing is much the same.
                                                — George Forsythe, 1961

“Enough is known already of the diverse applications of 
biology for us to recognize the birth of a coherent body of 
technique, which we call bioengineering… Whether living 
matter is used for manufacturing, medicine, abiotic data 
storage, art, or other purposes, the structure of engineering 
life is much the same.
                                                — Endy & Liphardt, 2017
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Food Energy Environment Agriculture Health Chemicals & 
Materials

Security
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Figure 3 – Analogous Model of a Biobased Product Flow-chart for Biomass Feedstocks

Food Energy Environment Agriculture Health Chemicals & 
Materials

Security

2004 DOE report lists 120 highvalue chemicals for biomanufacturing
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Graphic c/o "Synthetic Aesthetics,” MIT Press (2014)



Photo by Roger Lancaster (http://www.flickr.com/photos/rogeral/5813079061/); educational fair use
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Transitioning to electricity abundant civilization

Photovoltaic ROE >> 1



~1 kWh electricity = ~ 1 gram new biomass

Electro-fermentation…

~$0.11 = ~ 1 course of antibiotics



Q. How will this box change the world?

Q. What will the “PB” + the “bionet” lead to?

electricity

internet

CO2

whatever 
biology can be 
programmed to 
make or do…
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A. “design anywhere, grow everywhere”



   What might & should we wish for?                

   What does it mean to engineer biology?        

   Can we realize a culture of bioengineering?

https://en.wikipedia.org/wiki/El_Jaleo



https://secure3.convio.net/wcs/pdf/
Synthetic_Biology_and_Conservation_
Framing_Paper.pdf

“The modern field of conservation 
was born as a crisis discipline and it 
really was focused on trying to stop 
extinction.

So what does conversation want?  
What it wants is to conserve nature.  
Particular biodiversity and species 
and ecosystems with less emphasis 
on the genetic component.

It is based on a set of foundational 
values that focus on the natural and 
the wilderness.

It wants a world that doesn’t change 
except by its own agency.  

It embraces change but natural 
change.”   — Kent Redford

https://vimeo.com/225308429



The living bridges of Cherrapunji, India are made from the roots of the Ficus elastica tree. (http://rootbridges.blogspot.com/)

What is our telos?

Reproducing, 
growing, & 

healing materials

~90 terawatts via 
photosynthesis*

Massively functional 

Living ramifications

Biology is already  
many places

*electrobiosynthesis will remove this cap

Take infectious & other 
diseases off the table

Enable humanity to 
provide for itself

Stabilize & recover 
natural biodiversity

Enable a culture  
of citizenship

Understand life 
via building

http://rootbridges.blogspot.com

