
BIOL2107,  Fall ’23


Lecture 1


                 The Meaning of Life 



https://mars.jpl.nasa.gov/mer/

https://mars.jpl.nasa.gov/mer/


https://mars.jpl.nasa.gov/mer/

https://mars.jpl.nasa.gov/mer/
https://mars.jpl.nasa.gov/mer/




...what is Life?


In the early 1960's, James Lovelock was invited by NASA to participate in the 
scientific research for evidence of life on Mars. 


His job was to design instruments, capable of detecting the presence of life, 
which could be sent on a spacecraft to Mars. This wasn't straightforward, since it 
was hard to know what to test for: any life forms on Mars may be radically 
different from those on Earth.


This led him to think about what constitutes life, and how it can be detected. He 
decided that the most general characteristic of life was that it takes in energy and 
matter and discards waste products. He also reasoned that organisms would use 
the planet's atmosphere as a medium for this cyclic exchange, just as we 
breathe in oxygen and expel carbon dioxide. He speculated that life would 
therefore leave a detectable chemical signature on the Martian atmosphere.
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In 1965 executives at Shell wanted to know what the world would look like in the year 2000. They consulted a 
range of experts, who speculated about fusion-powered hovercrafts and "all sorts of fanciful technological stuff". 
When the oil company asked the scientist James Lovelock, he predicted that the main problem in 2000 would be 
the environment. "It will be worsening then to such an extent that it will seriously affect their business," he said.

"And of course," Lovelock says, with a smile 43 years later, "that's almost exactly what's happened.”

https://www.theguardian.com/environment/james-lovelock
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'What is life?' is not simply a question for biology, but philosophy. And the answer is 
complicated by the fact that researchers from different fields have differing opinions 
on what they believe ought to be included in a definition. Philosopher Edouard 
Machery discussed the problem and presented it as a Venn diagram with circles for 
three groups -- evolutionary biologists, astrobiologists and artificial-life researchers 
-- using hypothetical features upon which they would converge (some biologists 
think viruses are alive while others believe the cell is essential, so assuming 
members would agree is controversial).

https://link.springer.com/article/10.1007/s11229-011-9880-1


Something that is not alive, such as a virus, does not have “self-generated“ or “self-sustaining” actions, he said.

"I don't think viruses qualify as being alive. They are, in essence, inert unless they come into contact with a 
living cell," Adalja said. "There are some characteristics of viruses that put them on the borderline [of being 
alive] — they have genetic material: DNA or RNA. It's not the same thing as a rock, but it's clearly not the same 
thing as even bacteria, in terms of that self-sustaining and self-generated action." 

Are Viruses Alive?
By Laura Geggel - Associate Editor February 25, 2017

https://www.livescience.com/58018-are-viruses-alive.html

https://www.livescience.com/author/laura-geggel




The “Major Oak” is thought to be between 800 and 1,000 years old. 
Legend has it that the ancient oak not only provided Robin Hood with shelter, it was also the place 

where he and his “Merry Men” allegedly slept.

The Major Oak may be several trees that fused together as saplings



The Pechanga Great Oak a coastal live oak located on a 
reserve near Temecula, California, USA
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'What is life?' is not simply a question for biology, but philosophy. And the answer is 
complicated by the fact that researchers from different fields have differing opinions 
on what they believe ought to be included in a definition. Philosopher Edouard 
Machery discussed the problem and presented it as a Venn diagram with circles for 
three groups -- evolutionary biologists, astrobiologists and artificial-life researchers 
-- using hypothetical features upon which they would converge (some biologists 
think viruses are alive while others believe the cell is essential, so assuming 
members would agree is controversial). Machery claimed that no criteria could fall 
within the overlap of all three circles, concluding that "the project of defining life is 
either impossible or pointless."

A list of features will also mention what life does -- processes like growth, 
reproduction, ability to adapt and metabolism (chemical reactions whose energy 
drives biological activity). 

Such views are echoed by experts such as biochemist Daniel Koshland, who listed his 
seven pillars of life as program, improvisation, compartmentalization, energy, 
regeneration, adaptability and seclusion.

https://link.springer.com/article/10.1007/s11229-011-9880-1
https://link.springer.com/article/10.1007/s11229-011-9880-1
http://science.sciencemag.org/content/295/5563/2215




A Scientific Law is: 


“a descriptive generalization about how some aspect of the natural world behaves under 
stated circumstances".

Animate or inanimate objects, living or dead organisms…    


All living organisms adhere to the same chemical and physical laws

Living Organisms… Cells

So how is “Life” ultimately defined…

A Scientific Law is: 


“a descriptive generalization about how some aspect of the natural world behaves under 
stated circumstances".



Biochemistry of Living forms “C H O N P S”

..nowadays 118



Which side of the Stage coach was the driver?



Who is “more” correct?



The importance of a “handshake”
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Some of the “facts” of Life…?

(a) Living organisms do exist -subject to the laws of chemistry and physics, 

(b) One of the central characteristics of living organisms (but clearly not the 
only one, is the presence and maintenance of some type of reproducible 
boundary. 

(c) the very act of living requires energy.  But according to the "laws of 
physics… energy can neither be “created nor destroyed", so…   

(d) to survive -at least in our world- living organisms use organic 
atoms..."CHONPS " to effectively  cycle and recycle the available energy in all 
its forms…  at the expense of the local environment.
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(e) Paradoxically, as a consequence of all these "requirements", I would 
suggest that a single living organism cannot exist 

(for any protracted length of time) by  itself…  ?
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“Life” is the ultimate capitalist.
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Gaia hypothesis…. ?



  ...But what am I that dare

     Fancy that I can

     Better conduct myself or have more

     Sense than a common man?


     William Butler Yeats   "Stream and Sun at Glendalough" 



The Scientific Method…

The scientific method is an empirical method of acquiring knowledge that 
has characterized the development of science since at least the 17th century 
(with notable practitioners in previous centuries). It involves careful 
observation, applying rigorous skepticism about what is observed, given that 
cognitive assumptions can distort how one interprets the observation. It 
involves formulating hypotheses, via induction, based on such observations; 
experimental and measurement-based statistical testing of deductions drawn 
from the hypotheses; and refinement (or elimination) of the hypotheses 
based on the experimental findings. These are principles of the scientific 
method, as distinguished from a definitive series of steps applicable to all 
scientific enterprises.[1][2][3]

https://en.wikipedia.org/wiki/Empirical_evidence
https://en.wikipedia.org/wiki/Knowledge
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