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The Big Bang theory, and the fine-tuned nature of our Universe, have been my topics of the last two weeks. Today I would like to continue this mini-series on science, religion and our origins by looking at how life came into existence on Planet Earth.


The Earth is some 4.5 billion years old. It was formed by the aggregation of hot stellar debris, which had been caught by the sun’s gravitational field, and slowly formed the various planets of our solar system. At least, that appears to be the most commonly accepted scientific explanation at the moment, and there is no reason why we should quarrel with it.

So far we have not found life on any other planets. Life, even intelligent life, elsewhere in the Universe is a possibility - why should we limit the creative capacity of God? -  but that is not my subject today.


The origin of Life. Firstly, we need to consider how living organisms – bacteria, plants and animals - differ from inert matter: rocks, water, chemicals and so on.


Living things do many things which inert matter does not: They consume food of some sort from their environment. They have some sort of internal energy producing system (metabolism). They excrete waste materials. They grow and reproduce. They respond to their environment. If they are animals they move around and show a heightened responsiveness to stimuli.


These abilities are based upon their cellular biochemistry. Living things have an exceptionally high degree of internal order, based upon their cellular DNA and proteins. 
The difference between living and non-living things is demonstrated by the process of death. At death, the “organizing principle” (life) breaks down, and the various constituents of the once-living cells decay and decompose into more basic chemicals.


So the beginning of life upon earth involves a move from disordered, non-living systems, to highly ordered living organisms. Here we face one immovable problem – the Second Law of Thermodynamics. This states that the entropy (measure of disorder) of a closed system always either increases or stays the same. It never decreases.

If you begin with a pack of cards in exact numerical order through the four suites, clubs, diamonds, hearts and spades, and start shuffling them, it will take you millions of years before they all come back exactly into order once more. Any teenager’s bedroom is a pretty good proof of the Second Law of thermodynamics: disorder (entropy) tends to a maximum. It takes an appreciable energy input to tidy everything up and restore order.


In one sense, therefore, every living organism appears almost as an amazing exception to the Second Law of Thermodynamics. In fact, living beings have to consume and burn up vast amounts of energy (food) just to maintain their inner order.  


When we ask, “How did life come to be in the first place? How did the first primitive organisms come into existence?” we are faced with an historical conundrum: how could raw chemicals organize themselves into amazingly sophisticated biochemical systems (abiogenesis)?  

Even if primitive life were produced, how could it survive repeated catastrophes of meteorite impacts which evaporated the world’s oceans for up to 3000 years on each occasion?

The only honest answer at present is: “We don’t know, but here are the possibilities.”

1. The naturalistic theory: By the most infinitesimal of odds, it “just happened.” This in one sense is no explanation. However, if we can discover likely processes which could have produced the organic ingredients for life, and simple ways of combining these compounds can be discovered, this explanation becomes less improbable.

2. The vitalistic theory: Matter has vitalistic tendencies and potentials which we do not yet understand, but which cause matter to aggregate naturally into simple living organisms

3. The exogenetic theory: By extraterrestrial seeding – the arrival of life from elsewhere in the Universe on say a meteorite. However, this simply pushes the problem of life off into the great Unknown, and it doesn’t resolve the question of how simple chemical processes resulted in life.  
4. The science fiction theory: space aliens did it!
5. The theistic theory: An intelligent Creator helped the process along. 
It must be noted that in this context, the Darwinian notion of natural selection is useless. Darwin’s theories apply to living organisms, not inert chemicals. Chemicals cannot fight for survival or select themselves by natural “improvements.” 
What information have we about primitive life upon earth. The oldest known fossils, called stromatolites, are about 3.5 billion years old. They are thought to have resulted from blue-green algae (cyanobacteria) which carried out photosynthesis. 

Simpler organisms probably came earlier i.e. not that long after the earth’s formation. There is lively discussion as to whether heat-loving microbes living near volcanic vents came first, or microbes in cooler environments. Probably they were anaerobic, since oxygen was scarce.
In 1871, Charles Darwin made the suggestion that the original spark of life may have begun in a "warm little pond, with all sorts of ammonia and phosphoric salts, lights, heat, electricity, etc. present, so that a protein compound was chemically formed ready to undergo still more complex changes".
Thus began the “primaeval soup” theories, that the basic small organic molecules were stewed up in an oxygenless atmosphere in the first billion years of our planet’s existence: methane, ammonia, water, hydrogen sulphide, carbon oxides, phosphates….

The problem is, How were these ingredients concentrated sufficiently in one place, to react to form the basic building blocks of life: amino acids, proteins, RNA and finally DNA as the basic code-carrrier? And wrapped up in a phospho-lipid blob forming the first cell membrane?

Four years of research organic chemistry taught me just how often reactions end up as black tar – crud, as my professor elegantly used to put it. 

When one grasps the subtlety of DNA replication processes, the way RNA and proteins catalyse chemical reactions, with an ingenuity and sophistication far above anything we humans have yet devised – I for one find it absolutely impossible to believe that this cellular biochemistry all came about by pure chance.

The mathematical statisticians and information scientists are in agreement here. The odds against such incredibly complicated and self-reproducing systems arriving by pure chance, in the hostile early environment of our planet, are astronomical. In fact, they are more than astronomical. The mathematical figures exceed the number of atoms in the Universe, and the number of seconds for which the Universe has existed. 
For example, the probability of generating a simple protein of only 150 amino acids in length (even if you had all the ingredients to hand) is less than 1 chance in 10180, well beyond possibility, given our multibillion year old universe.
The evolutionary biologists gloss over all these difficulties with a little handwaving and plausible waffling. Basically, they ignore vast tracts of organic chemistry. “It must have happened this way…” A cock-and bull theory is better than no theory, it seems.
The technical difficulties remain and are formidable e.g. Amino-acids are asymmetric (chiral). When chemically produced they contain two asymmetric forms, but living systems work on only one of these two forms (the L-amino acids). Without enzymes, we have no way to produce ribose, the sugar backbone of RNA and DNA. Without RNA, we have no way to synthesize proteins or enzymes. It’s a chicken and egg situation.

Cytosine, a basic constituent of DNA base-pair ingredients, couldn’t be formed under pre-biotic conditions. It decomposes on exposure to ultra-violet light, oxygen and slowly on its own. 
“Prebiotic chemistry would produce a wealth of biomolecules from non living precursors. But the wealth soon became overwhelming, with the "prebiotic soups" having the chemical complexity of asphalt (useful, perhaps, for paving roads but not particularly promising as a wellspring for life). Classical prebiotic chemistry not only failed to constrain the contents of the prebiotic soup, but also raised a new paradox: How could life (or any organized chemical process) emerge from such a mess? Searches of quadrillions of randomly generated RNA sequences have failed to yield a spontaneous RNA replicator.”

[Steven A. Benner, 1999, Professor of Chemistry, University of Florida].

“There is now overwhelmingly strong evidence, both statistical and paleontological, that life could not have been started on Earth by a series of random chemical reactions.... There simply was not enough time... to get life going." Niles Eldridge (paleontologist at the American Museum of Natural History).

Even some atheistic scientists who have spent their lives investigating the origin of life, now admit that it is very difficult to see how it might have happened spontaneously. 
Francis Crick, who with James Watson won the Nobel Prize for elucidating the spiral helix structure of DNA, many years later remarked that “an honest man, armed with all the knowledge available to us now, could only state that, in some sense, the origin of life appears at the moment to be almost a miracle.”
When we hear about the DNA code, remember that a “code” expresses a language, and a language is a property of an intelligent being. Codes and languages do not arise by chance. By chance, we get only gobbledegook. Every cell of our bodies contains ten times as much information as the entire Encyclopaedic Britannica – yet the “hatetheists” expect us to believe this has all arisen by completely random processes!

Even if one day scientists could synthesise a living organism in a laboratory setting, what would that prove? Simply that sufficiently intelligent and skilled rational beings, under very carefully controlled experimental conditions, can bring about the chemical reactions which lead to living systems.  It certainly wouldn’t prove that God didn’t have a hand in creating life!
