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Week 8 reprise PROJECT
SKILL

Evolution as algorithm

Evolution as service

<Evolutionary algorithm sandbox>

Evolution 2.0?

 - four step process (population, select, reproduce, perform)

 - direct & sculpt w/ evolution in lab (SELEX, YSD, PACE) 

 - synthetic genetic codes that hinder evolution, gene drives 

 - how do population size, selection %, etc, impact outcomes?



Week 9 look ahead

Planet health

People health

<Parsing & “Playing” Politics>

CONCEPT
SKILL

Political health





http://www.livingplanetindex.org/projects?main_page_project=AboutTheIndex&home_flag=1

Past ~50 years, humans x 2, animals / 2
The Living Planet Index (LPI) is a measure of the state of global biological diversity based on 
population trends of vertebrate species from around the world…  The global LPI as presented 
in the Living Planet Report 2018 (Figure 1) shows that a subset of 16,704 populations of 4,005 
species has declined by 60% in abundance between 1970 and 2014. The Living Planet Report 
2018 results indicate that species are faring much worse in freshwater systems and in tropical 
realms. Freshwater populations declined by an average of 83%, while realms - large regions 
separated by major barriers to plant and animal migration and therefore characterized by 
distinct assemblages of species - declined by between 23% and 89%, with the Neotropical and 
Indo-Pacific realms showing the steepest declines (89% and 64%, respectively).





https://youtu.be/ZZfBqdaafjA



http://www.guampdn.com/article/20131203/NEWS01/312030006/Mice-drops-help-kill-snakes



https://youtu.be/ATXFCryzvgU

When what we add becomes a problem… ?



http://www.islandconservation.org/



http://research.ncsu.edu/islandmice/

What are our options?Which option would you choose?  



http://www.latimes.com/science/sciencenow/la-sci-sn-hawaii-native-birds-20160907-snap-story.html



https://www.newyorker.com/news/daily-comment/could-genetically-modified-mosquitoes-save-hawaiis-endangered-birds



“Drive” genes into wild populations 

http://blogs.scientificamerican.com/guest-blog/gene-drives-and-crispr-could-revolutionize-ecosystem-management/

Dengue Fever
Zika

Human Malaria
Avian Malaria
Lyme Disease

Rats, Snakes, Pigs, Other
Herbicide Resistance

Other?



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



 BREAKOUT
BIOLOGICAL   
      SPECULATION

16

Should conservations biologists and 
bioengineers work together?  If yes 
then what’s the limit?  What’s off limits?



https://www.iucn.org/theme/science-and-economics/our-work/other-work/synthetic-
biology-and-biodiversity-conservation/development-iucn-policy-synthetic-biology

IUCN has a membership of over 1400 governmental and non-governmental organizations. Some 
16,000 scientists and experts participate in the work of IUCN commissions on a voluntary basis. 
It employs approximately 1000 full-time staff in more than 50 countries.

IUCN's mission is to "influence, encourage and assist societies throughout 
the world to conserve nature and to ensure that any use of natural 
resources is equitable and ecologically sustainable". 



https://www.iucn.org/theme/science-and-economics/our-work/other-work/synthetic-
biology-and-biodiversity-conservation/development-iucn-policy-synthetic-biology



https://www.iucn.org/theme/science-and-
economics/our-work/other-work/synthetic-
biology-and-biodiversity-conservation/
development-iucn-policy-synthetic-biology



https://www.iucn.org/theme/science-and-economics/our-work/other-work/
synthetic-biology-and-biodiversity-conservation/task-force-and-technical-

subgroup/statement-work-iucn-taskforce-synthetic-biology-and-biodiversity

Defense of process integrity

https://www.etcgroup.org/content/driving-under-influence

Critique of process integrity



https://www.iucncongress2020.org/

Current status?   
Motion for consideration at 2020 congress. 

What is the motion?   
Principles (not policy) re: synthetic biology & gene 
drives. Formal policy as motion perhaps in 2024. 

What is happening until Marseille?   
Translate documents into many languages, present 
at IUCN Regional Conservation Fora, extended 
online engagement, receive and process proposed 
edits, engage CBD AHTEG, etc.   



We're just a biological speculation
Sittin' here, vibratin'
And we don't know what we're vibratin' about

And the animal instinct in me
Makes me wanna defend me
It makes me want to live when it's time to die

Y'all, see my point
I don't mean to come on strong but I am concerned

I believe in God
Though I know that law and order must prevail
Oh, if and when the laws of man
Is not just equal and fair
Then the laws of nature will come and do her thing

Oh, she does not think
She just rectifies
She comes and balances the book
Y'all see my point?

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


