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Life produces complex 
molecules that cannot form 

randomly.

So we developed a molecular 
complexity index, where we can 
identify molecules that are too 
complex to exist in a certain 

environment  without life.

And we figured out 
how to test our ideas of 

complexity in the lab. 

Environmental context 
is essential in determining 
the complexity threshold. 

We’ve been developing 
a framework for looking for 

life based on probability.

What is the 
probability of a signature 

being made with and 
without life?

...‘can we 
distinguish 

between non-living 
and living systems 
through complex 

molecules?’

So we thought...

We need a signature 
that is exclusively associated 

with all  life.
And we need 

a detection system for 
it. (24)
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Two, determine 
how signatures of life are 

generated and preserved in 
environments similar to the one 

we’re interested in. 

These methods can 
help us look for life elsewhere, 
and can also help us look for life 

in Earth’s past.

And identify 
things we might 
have otherwise 

missed.

Atacama Desert, Chile

Agnostic methods 
are not dependent upon 
our specific knowledge 

of life on Earth.

Agnostic 
biosignatures take 
things to the next 

level.

So the main goals? One, 
determine the habitability of an 
environment (past or present). 

Three, study how non-
biological processes might 
generate the signatures 

we see.
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We want to avoid ‘false 
positives’ so that we don’t have 
another Viking or ALH84001.* 

We need everyone 
participating to build up the 

evidence. (26)

We need cooperation across 
disciplines so that we can agree 

when we do find something. For a 
definitive detection of life we will 

need multiple lines of evidence from 
multiple scientific disciplines. 

(27)

James Green 
(NASA HQ)

It’s not only about 
good science, it’s also about 

being a good colleague. We have 
to work together.

23

But we need to 
be careful.

We are moving
 from the strategy of 

‘follow the water’ to a true 
strategy of ‘search for 

life.’

Nancy Grace Roman Space 
Telescope (NASA) (25)

Okay who’s 
ready?

Studying 
biosignatures is an entirely 

interdisciplinary endeavor that 
needs physical scientists, 
modelers, biologists, and 
many other disciplines.

*See Page 10
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