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a never-ending Dance of RNA 
the recreation of Life's origins comes a self-catalyzing step closer. 

by Erika Check Hayden / Nature 

 

RNA -- a chemical related to DNA -- can be used as the basis of a system in which pairs of 

molecules endlessly reproduce each other.  The system allows molecules to evolve in ways that could 

throw light on the origins of Life. 

 

The RNA in ribosomes may be a relic of an the 'RNA world' hypothesis [1].  This body of thought 

suggests that early in the evolution of life RNA was used both to store genetic information (a role now 

taken by DNA) and catalyze chemical reactions (something now mostly left to proteins).  Andy 

Ellington of the University of Texas at Austin predicts that the paper will be seen as "a watershed event" 

for people thinking about early life.  "This is going to have a huge impact with respect to the RNA 

world."  

 

But the authors of the paper caution that their work does not prove that life on Earth evolved this 

way.  "This is a system that embodies self-replication, mutability, and heritability. We're not trying to 

put too fine a historical point on it," says Gerald Joyce at the Scripps Research Institute in La Jolla, 

California, a champion of the RNA world hypothesis and one of the researchers who carried out the 

work (published online in Science [2].) 

 

Immortal Activity 

 

Joyce and his colleague Tracey Lincoln made paired RNA catalysts -- each of which could assemble 

the other when supplied with the right building blocks.  Then the scientists mixed the paired molecules 

with RNA building blocks in test tubes.  Because the RNA "enzymes" were not perfect and made 

different forms of each other, the original pairs mutated into new, "recombinant" forms that out-

competed the originals.  The "winning" enzymes changed depending on the conditions in the reaction 

mixture such as the concentration of various RNA building blocks. 

 

Joyce's group had already made enzymes capable of catalyzing their own replication.  But they could 

only reproduce themselves a limited number of times.  The new enzymes can reproduce themselves 

indefinitely.  "This is the first time outside of Biology where you have immortalized molecular 

information," says Joyce. 

 

David Penny (a theoretical biologist at Massey University in Palmerston North, New Zealand) says 

that the work fulfils a prediction made decades ago by Nobel laureate Manfred Eigen and biophysicist 
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Peter Schuster.  In the 1970s, the pair proposed that "hypercycles" (i.e., networks of enzymes that 

replicate each other) could give rise to self-sustaining populations of early lifeforms [3]. 

 

"This is proof of principle that an RNA self-replicating system is possible," says Penny. 

 

 
The RNA in ribosomes may be a relic of an "RNA world" 

Dr. Tim Evans / Science photo library 

 

Evolving Solutions 

 

Ellington says that the observation that different winning enzymes emerge in different conditions is 

crucial because it further undermines the intelligent-design idea that Life is too complex to have arisen 

without the intervention of a supernatural Being. 

 

"This paper shows that Darwinian evolution wins out," he said.  "Joyce is emphatically knocking 

down a straw horse of the intelligent-design community." 

 

But the system is a long way from being the origin of Life recapitulated in a test tube.  Eric Smith (a 

researcher in the field at the Santa Fe Institute in New Mexico) agrees that the work is elegant and 

important.  But he points out that Joyce's enzymes have benefited from years of study and tinkering in 

the lab, and are being asked to perform relatively simple operations. 

 

"What we can do in the lab is such a tiny fraction of what we would need to do to make strong 

arguments about the origin of Life that there is huge room for imagination and presumptions to influence 

research directions right or wrong," he says. 

 

Other prominent scientists -- such as Craig Venter of the J. Craig Venter Research Institute in 

Rockville, Maryland and Jack Szostak, of the Howard Hughes Medical Institute in Chevy Chase, 

Maryland -- are also trying to create Life in the lab.  But while Venter is using a top-down approach -- 

trying to 'boot up' a cell with an entirely synthesized genome --  Joyce and Szostak take a bottom-up 

strategy by attempting to recreate the events that could have led to the existence of genes, cells, and life 

as it is now. 

 

Joyce says the next major step would be to create a system that doesn't just do the same thing over-

and-over but can evolve the ability to perform new tasks.  "The goal here is to make Life in the lab.  We 
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have not achieved that because the system does not within itself have the ability to present novel 

functions.  But ultimately, that's where we want to go." 
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Readers' Comments 

 

1. by Edward Schaefer / Jan. 8, 2009 

This most certainly helps to demonstrate that the RNA world did at one time exist and RNA 

self-catalysis certainly is a feature that supports RNA as capable of hosting a genetic code directly. 

 

However, I have reason to believe that the earliest lifeforms were systems of proteins in which 

RNA had only a minor if any role.  My reason is based on my experiences as a software engineer.  

Every time I see a system that is of a form of A→B→C and which evolved into that form over 

time, C inevitably is the oldest and most basic form and A is the most recent and also the most 

powerful.  An example is the early pattern of HLL (i.e., higher level language such as FORTRAN 

or COBOL)→Assembly language→machine language. 

 

Now look at the how genetic information flows: DNA→RNA→proteins.  That tells me right off 

of the bat that the proteins were the initial thing that Life was made of.  RNA was coopted into the 

process later, providing a standard way of creating various proteins and controlling their rate of 

creation. 

 

Still later, DNA provided an even more robust way of generating the RNAs and providing even 

greater control.  All of this may have happened early in the history of Life.  But the signature is still 

there. 

 

 

2. by Anthony Tyler / Jan. 8, 2009 

"It further undermines the intelligent-design idea that Life is too complex to have 

arisen without the intervention of a supernatural Being." 

 

Boy, that's a jump!  This RNA molecule was a "designed" molecule.  For the "RNA World" 

hypothesis to be possible, one has to show that such a molecule could form on its own.  This is no 

minor detail as the "RNA building blocks" are quite instable. 

 

Furthermore, this designed RNA molecule (R3C) simply "stitches" together 2 halves of itself.  I 

believe that Joyce inundated the environment with halves of the same molecule.  Kind of stacked, 

don't you think? 

 

It seems to be kind of circular reasoning.  We have a replicating RNA... that we built.  It stitches 

together 2 RNA strands to make another replicating RNA.  How did that first one come about?  

Ummm... 

 

http://www.nature.com/doifinder/10.1038/319618a0
http://links.isiglobalnet2.com/gateway/Gateway.cgi?&GWVersion=2&SrcAuth=Nature&SrcApp=Nature&DestLinkType=FullRecord&KeyUT=A1986A079600021&DestApp=WOS_CPL
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Another replicating RNA stitched together 2 smaller sequences?  I'll be interested to read the 

actual article when it comes out.  Specifically, the length of this RNA molecule.  (Another link that 

gives a bit more is at New Scientist.) 

 

 

3. by Ian Stones / January 9, 2009 

The beauty of these experiments is that they demonstrate the evolution of complex replicating 

molecules from starter molecules which would possibly no longer survive in later evolved mixes.  

Darwin's "bottom up" hypothesis of simple systems evolving into more complex systems is 

demonstrated successfully and opens the door for testing the possibilities of "proteins first" or 

"proteins & RNA" co evolving. 

 

It would be exciting if we could observe different lineages of molecules evolving.  Once we can 

get the "starter soup" right, many possible futures could evolve from the same origins. 

 

 

4. by Alexander Hoffs / January 10, 2009 

I don't believe in God or gods.  But I do delight in the smugness of Sscientists who think that 

they have an inside track on what IS or IS NOT so.  Am I the only one who sees the irony of an 

intelligent being stating that its express goal is to create Life in the lab while apparently trying to 

rule out that any other being might have done so in the past? 

 

The goal here is to make Life in the lab.  Ultimately, that's where we want to go?  Gerald Joyce 

Scripps Research Institute ------------------------------------------------------------- THIS is the most 

crucial aspect of this research, not simply trying to further science?: "Ellington says that the 

observation that different winning enzymes emerge in different conditions is crucial because it 

further undermines the intelligent-design idea that Life is too complex to have arisen without the 

intervention of a supernatural Being." 

 

 

5. by Ian Stones / January 10, 2009 

"Excited" or "exhilarated" would be more appropriate than "smugness". 

 

Science can never prove a negative or "rule out" any possibility including that our carbon-based 

protein and nucleic acid based replicators were seeded by an intelligent being.  These experiments 

are exciting because in just 25 years, we have demonstrated that replicating molecules can evolve 

from components in probable chemical soups that exist in natural chemical environments.  The 

probability of molecular evolution of competitive replicators is, in fact, high. 

 

It doesn't rule out several possible origins of replicators that could evolve into very different 

kinds of intelligent beings including those (like us) that could eventually put chemical seeds on 

other planets. 

 

Intelligent design proponents -- if they take the time to study the science done by others (or 

better still, to try to do the science themselves) -- will find it harder to demonstrate that complexity 

cannot evolve from simplicity.  Scientists can never be "smug" when we know ID proponents seek 

to squeeze their creator into the ever narrowing gaps and claim that we can't prove the un-provable, 

that they can't either. 
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Hopefully in future, we won't need to think about what "ID" proponents say and focus on the 

exciting adjacent possibilities of scientific exploration that open up with each new discovery.  

That's not "smug". 

 

 

http://www.newscientist.com/article/dn16382-artificial-molecule-evolves-in-the-lab.html 

Artificial Molecule evolves in the Lab 
by Ewen Callaway 

New Scientist / January 8, 2009 

 

A new molecule that performs the essential function of Life (i.e., self-replication) could shed light on 

the origin of all living things.  And if that wasn't enough, the laboratory-born ribonucleic acid (RNA) 

strand evolves in a test-tube to double itself ever more swiftly. 

 

"Obviously what we're trying to do is make a biology," says Gerald Joyce, a biochemist at the 

Scripps Research Institute in La Jolla, California.  He hopes to imbue his team's molecule with all the 

fundamental properties of Life: self-replication, evolution, and function. 

 

Joyce and colleague Tracey Lincoln made their chemical out of RNA because most researchers think 

early life stored information in this sister molecule to DNA.  And unlike the stuff of our genomes, RNA 

molecules can catalyze chemical reactions. 

 

"We're trying to jump in at the last signpost we have back there in the early history of Life," Joyce 

says. 

 

Molecular Brew 

 

Rather than start with RNA enzymes (i.e., ribozymes) present in other organisms, Joyce's team 

created its own molecule from scratch called 'R3C'.  It performed a single function: stitching 2 shorter 

RNA molecules together to create a clone of itself. 

 

Further lab tinkering made this molecule better at copying itself.  But this is not the same as bringing 

it to life.  It self-replicated to a point but eventually clogged up in shapes that could no longer sew RNA 

pieces together.  "It was a real dog," Joyce says. 

 

To improve R3C, Lincoln redesigned the molecule to forge a sister RNA that could itself join 2 other 

pieces of RNA into a functioning ribozyme.  That way, each molecule makes a copy of its sister -- a 

process called "cross replication".  The population of two doubles and doubles until there are no more 

starting bits of RNA left. 

 

"We just let them cook -- let them amplify themselves silly," he says 

 

Lab Evolution 

 

Not content with achieving one hallmark of Life in the lab, Joyce and Lincoln sought to evolve their 

molecule by natural selection.  They did this by mutating sequences of the RNA building blocks so that 

288 possible ribozymes could be built by mixing and matching different pairs of shorter RNAs. 

 

http://www.newscientist.com/article/dn16382-artificial-molecule-evolves-in-the-lab.html
http://www.scripps.edu/mb/joyce/
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What came out bore an eerie resemblance to Darwin's theory of survival of the fittest: a few 

sequences proved winners, but most were losers.  The victors emerged because they could replicate 

fastest while surrounded by competition, Joyce says. 

 

"I wouldn't call these molecules 'alive'," he cautions.  For one, the molecules can evolve only to 

replicate better.  Reproduction may be the strongest -- and perhaps only -- biological urge.  Yet even 

simple organisms go about this by more complex means than breakneck division.  Bacteria and humans 

have both evolved the ability to digest lactose (i.e., or milk sugar) to ensure their survival, for instance. 

 

Joyce says his team has endowed its molecule with another function, although he will not say what 

that might be before his findings are published. 

 

More fundamentally, to mimic biology a molecule must gain new functions "on the fly" without 

laboratory tinkering.  Joyce says he has no idea how to clear this hurdle with his team's RNA molecule.  

"It doesn't have open-ended capacity for Darwinian evolution." 

 

Missing Witness 

 

A life-mimicking molecule will also need to assemble itself from simpler components than 2 halves 

says Michael Robertson, a biochemist at the University of California, Santa Cruz. 

 

Both DNA and RNA currently replicate with the help of a protein enzyme that joins individual 

nucleotide "letters".  Early life may have done the same.  Or it could have joined short stretches of RNA, 

Robertson says. 

 

Moreover, efforts to create more life in the labs will eventually hit a philosophical wall -- not a 

technical one. 

 

"If somebody makes something great in the lab, it's fantastic.  But really the origin of Life on Earth 

is an historical problem that we're never going to be able to witness and verify," he says. 

 

[Journal reference: Science (DOI: 10.1126/science.1167856)] 

 

Readers' Comments 

 

1. Amazing 

by Sam / Fri Jan 09, 2009  01:00:16 GMT 

That is amazing.  I don't understand how they do it. 

http://toldandretold.com 

 

 

2. Darwin Never Said That 

by Andrew Seagrim / Fri Jan 09, 2009  02:10:43 GMT 

Akin to "Play it again, Sam", Darwin never mentioned "survival of the fittest".  It was in fact 

Herbert Spencer (April 27, 1820-December 8, 1903) -- an English philosopher, prominent classical 

liberal political theorist, and sociological theorist of the Victorian era. 

 

Spencer developed an all-embracing conception of evolution as the progressive development of 

the physical world, biological organisms, the human mind, and human culture and societies.  As a 

polymath, he contributed to a wide range of subjects including ethics, religion, economics, politics, 

philosophy, biology, sociology, and psychology. 

http://www.newscientist.com/article/dn16322-darwins-dangerous-idea-top-10-evolution-articles.html
http://www.newscientist.com/article/mg19826603.600-synthetic-biology-rewriting-the-code-for-life.html
http://people.ucsc.edu/~mprobert/work.html
http://toldandretold.com/
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He is best known for coining the phrase "survival of the fittest" which he did in Principles of 

Biology (1864) after reading Charles Darwin's On the Origin of Species.  This term strongly 

suggests natural selection.  Yet as Spencer extended evolution into realms of sociology and ethics, 

he made use of Lamarckism rather than natural selection. 

 

 

3. Can Be Termed As A Breakthrough. 

by Rohit / Fri Jan 09, 2009 06:57:44 GMT 

With further work in this field, this can lead to emergence of new medicines that can be 

acceptable at the molecular level to the body. 

 

Treatment for Cancer and AIDS might be much easier.  Just inject a "Magic Fluid" in the body n 

everything is taken care of. 

 

Might prove to be a great instrument for Bio/Genetic-Engineers 

 

 

4. Mr Spiegelman Must Have Something To Say 

by Vexen Crabtree / Fri Jan 9, 2009 08:20:11 GMT 

This sounds like Spiegelman's Monster from the 1960s except that that RNA replicator was 

bourne from natural virus RNA with 4500 bases.  It slimmed itself down to 220 bases as survival of 

the fittest meant that the fastest, cheapest variants won out. 

 

I've got some notes on Spiegelman's Monster at 

http://www.humantruth.info/evolution.html#A_N . 

 

 

5. New Life 

by Jeff Green / Fri Jan 9, 2009  10:08:07 GMT 

This is extremely interesting.  But it isn't really new.  The life that we know about does this! 

 

What would be far more interesting would be to come up with something other than RNA/DNA 

that does the job.  That really would be new and would shed light on the question of how common 

Life is. 

 

 

6. New Life 

by Dimitris / Fri Jan 9, 2009  12:43:00 GMT 

The easiest way to do this is to use base analogs or chemically-modified bases that have more-or-

less the same structure and chemistry.  The process of self replication relies on a relatively flexible 

skeleton attached to more-or-less sturdy compounds that are able to form hydrogen bonds between 

them in a specific pattern. 

 

 

7. Excellent Research 

by James / Fri Jan 9, 2009  13:25:53 GMT 

I've been following this type of research for a while.  This just shows that we are not far off being 

able to show Life evolving from simple compounds that could have occurred by chance in say 

clay/springs/vents.  Having additional functions is very secondary to replicating in my view.  The 

http://www.humantruth.info/evolution.html#A_N
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next stage will be self replicating with errors (be that high or low error rates).  Which to me is all 

that distinguishes Life from Chemistry. 

 

Also so refreshing that the evangelicalists haven't attacked this one yet.  They probably do not 

realize its implications. 

 

 

8. Excellent Research 

by James / Fri Jan 9, 2009  13:53:18 GMT 

>"Also so refreshing that the evangelicalists haven't attacked this one yet." 

 

Thank you for not lumping all of us "Religious types" into one category.  I am a devout Roman 

Catholic who is absolutely comfortable with Evolution.  "From the fingertips of God" is my motto 

re. Evolution.  Not sure what isolation procedures are in place to contain these molecules.  But I 

hope they are strong. 

 

 

9. Excellent Research 

by Jim / Fri Jan 9, 2008  21:33:27 GMT 

You don't need to keep molecules like these isolated for fear that they will run rampant and take 

over the World.  You have to protect them from the nucleases that exist everywhere and would 

destroy these molecules. 

 

It's like thinking a caveman could compete with the Terminator.  Organisms today are more than a 

match for a test-tube RNA. 

 

 

10. Excellent Research 

by Freemarket /Fri Jan 9, 2009 21:37:46 GMT 

The isolation is that they can only replicate from very specific molecules.  And once those run 

out, they stop replicating.  That and they're not quite smart enough to build a ladder to get out of the 

test-tube... ;-) 

 

 

11. Incorrect 

by Lycosid / Fri Jan 9, 2009 17:12:02 GMT 

The author of the study perhaps oversimplified when he said: "It [the RNA molecule] doesn't 

have open-ended capacity for Darwinian evolution." 

 

He should have said that it's not feasible to run this experiment long enough to see the RNA gain 

new function. 

 

 

12. Apocalypse 

by Victor / Sat Jan 10, 2009 02:04:31 GMT 

And it all started in this lab.  A new and artificial molecule was produced artificially.  Soon it was 

discovered that it was highly poisonous and so nations began to process it.  Producing the next great 

pandemic a super-virus engineered by ourselves. 

 

An unconscious evolutionary act to reduce the World's population like wars.  But this it will wipe 

us all. 
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http://www.livescience.com/strangenews/090111-creating-life.html 

Life As We Know It Nearly Created in Lab 
by Robert Roy Britt 

Live Science / January 11, 2009 

 

One of Llife's greatest mysteries is how it began.  Scientists have pinned it down to roughly this: 

 

Some chemical reactions occurred about 4 billion years ago -- perhaps in a primordial tidal soup 

or maybe with help of volcanoes or possibly at the bottom of the sea or between the mica sheets -- to 

create Biology. 

 

Now scientists have created something in the lab that is tantalizingly close to what might have 

happened.  It's not Life, they stress.  But it certainly gives the science community a whole new data 

set to chew on.  

 

The researchers at the Scripps Research Institute created molecules that self-replicate and even 

evolve and compete to win or lose.  If that sounds exactly like life, read on to learn the controversial 

and thin distinction. 

 

Know your RNA 

 

To understand the remarkable breakthrough (detailed Jan. 8 in the early online edition of the 

journal Science), you have to know a little about molecules called RNA and DNA. 

 

DNA is the software of Life -- the molecules that pack all the genetic information of a cell.  

DNA and the genes within it are where mutations occur, enabling changes that create new species. 

 

http://www.livescience.com/strangenews/090111-creating-life.html
http://www.livescience.com/strangenews/070822_gm_life_origins.html
http://www.livescience.com/strangenews/041105_volcanic_peptides.html
http://www.livescience.com/strangenews/080314-bts-hansma.html
http://www.livescience.com/topic/evolution
http://www.livescience.com/health/060529_mm_genes.html
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Cells are the fundamental working units of every living system. All the instructions needed to direct their activities are 

contained within the chemical DNA (deoxyribonucleic acid).  (credit: U.S. Department of Energy Genome Programs) 

 

RNA is the close cousin to DNA.  More accurately, RNA is thought to be a primitive ancestor of 

DNA.  RNA can't run a lifeform on its own.  But 4 billion years ago, it might have been on the verge 

of creating life, just needing some chemical fix to make the leap.  In today's world, RNA is 

dependent on DNA for performing its roles which include coding for proteins. 

 

If RNA is in fact the ancestor to DNA, then scientists have figured they could get RNA to 

replicate itself in a lab without the help of any proteins or other cellular machinery.  Easy to say … 

but hard to do. 

 

But that's exactly what the Scripps researchers did.  Then things went surprisingly further. 

 

'Immortalized' 

 

Specifically, the researchers synthesized RNA enzymes that can replicate themselves without the 

help of any proteins or other cellular components.  And the process proceeds indefinitely.  

"Immortalized RNA", they call it.  At least within the limited conditions of a laboratory. 

 

More significantly, the scientists then mixed different RNA enzymes that had replicated along 

with some of the raw material they were working with.  Then they let them compete in what's sure to 

be the next big hit: "Survivor: Test Tube." 

 

Remarkably, they bred. 
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And now-and-then, one of these survivors would screw up, binding with some other bit of raw 

material it hadn't been using.  Hmmm … That's exactly what lifeforms do! 

 

When these mutations occurred, "the resulting recombinant enzymes also were capable of 

sustained replication with the most fit replicators growing in number to dominate the mixture," the 

scientists report. 

 

The "creatures" (wait, we can't call them that!) evolved with some "species" winning out. 

 

"It kind of blew me away," said team member Tracey Lincoln of the Scripps Research Institute 

who is working on her Ph.D.  "What we have is non-living.  But we've been able to show that it has 

some life-like properties.  That was extremely interesting." 

 

Indeed. 

 

Knocking on Life's Door 

 

Lincoln's advisor -- professor Gerald Joyce -- reiterated that while the self-replicating RNA 

enzyme systems share certain characteristics of Life, they are not "life" as we know it. 

 

"What we've found could be relevant to how Life begins at that key moment when Darwinian 

evolution starts," Joyce said in a statement. 

 

Joyce's restraint -- clear also on an NPR report of the finding -- has to be appreciated.  He allows 

that some scientists familiar with the work have argued that this is Life.  Another scientist said that 

what the researchers did is equivalent to recreating a scenario that might have led to the origin of 

Life. 

 

Joyce insists that he and Lincoln have not created Life.  "We're knocking on that door," he says.  

"But of course, we haven't achieved that." 

 

Only when a system is developed in the lab that has the capability of evolving novel functions on 

its own can it be properly called "Life," Joyce said.  In short, the molecules in Joyce's lab can't 

evolve any totally new tricks. 

 

Readers' Comments 

 

1. casey1957 wrote: 

How are they SURE that the molecules that they created can't evolve any totally new "tricks"?  

Add in the last ingredient (Time) and let's see.....: ) 

 

 

2. Hierophant wrote:  

I'm surprised the religious nuts haven't jumped on this one.  lol! 

 

This is more what I've dubbed "parasitic science".  Synthesizing this and putting this into contact 

with that.  I am, however, glad that they didn't make more out of it than what it actually is which I've 

occasionally seen happen in some studies.  Essentially taking a hammer to an orange and claiming to 

have "created" orange juice.  You can't take what's already there, make it jump through a hoop, and 

then claim you created it. 

 

http://www.npr.org/templates/story/story.php?storyId=99132608
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That being said, I wish them luck. :) 

 

 

3. edobkin wrote:  

This all makes perfect sense!  "Mount Improbable" had to start somewhere and this just may be 

it!  How exciting it is to be involved in this kind of research.  (I wonder if Scripps is publicly 

traded?) 

 

 

4. preferdesigned wrote:  

Wow, very interesting article.  Creating Life in the lab! And saying that they have pinned it 

down to a reaction that occurred "about" 4 billion years ago. 

 

This lab experiment was created by man.  They created the molecules and then say that they are 

evolving.  Didn't they (scientists) do the creating?  The molecules did not just appear out of nowhere 

or nothing? 

 

The article states that the researchers synthesized RNA enzymes.  Okay, but they still created the 

enzymes.  Nothing in this article shows that something came out of nothing.  Something was created 

and something changed from that creation.  The scientist helped the process along by 

creating/beginning the process.  So in reality, they started the process of evolution(Darwin's theory) 

by starting the process. 

 

Are you getting this?  Nothing can evolve without being created.  Nothing can start from 

nothing.  To say that "what they have found could be relevant to how Life begins" and yet they 

began that life in a lab! 

 

 

5. Underlings wrote:  

'Preferdesigned', you're missing the point.  All of the molecules used are based on those believed 

to have been available on the early Earth.  One can't say for certain that THIS particular path was the 

one that lead to current life on Earth.  But it's proof-of-concept for at least one possible path -- one 

that would not have needed any designer to create. 

 

Recreating the scenario in a lab and then letting "Nature take its course" does not mean a 

designer was necessary 4 billion years ago.  The whole point of the experiment is to show that given 

the right initial conditions, Life can evolve spontaneously. 
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