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What can DNA tell us? 
by Lewis Wolpert and Rupert Sheldrake 

NewScientist / July 8, 2009 

 

From Newton to Hawking, scientists love wagers. 

 

Now Lewis Wolpert has bet Rupert Sheldrake a case of fine port that "By May 1 2029, given the 

genome of a fertilized egg of an animal or plant, we will be able to predict in at least one case all the 

details of the organism that develops from it including any abnormalities." 

 

If the outcome isn't obvious, then the Royal Society will be asked to adjudicate.  Watch this space... 

 

 

Lewis Wolpert 

 

I have entered into this wager with Rupert Sheldrake because of my interest in the details of how 

embryos develop and how our understanding of this process will progress.  In my latest book How We 

Live and Why We Die, I suggest that it will one day be possible to predict from an embryo's genome 

how it will develop.  And I believe it is possible for this to happen in the next 20 years. 

 

I am, in fact, being a little over-keen because 40 years is a more likely time frame for such a 

breakthrough.  Cells and embryos are extremely complicated.  For their size, embryonic cells are the 

most complex structures in the Universe. 

 

Animals develop from a single cell -- a fertilized egg -- which divides to produce cells that will form 

the embryo.  How that egg develops into an embryo and newborn animal is controlled by genes in the 

chromosomes. 

 

These genes are passive.  i.e., They do nothing -- just provide the code for proteins.  It is proteins 

that determine how cells behave.  While the DNA in every cell contains the code for all the proteins in 

all the cells, it is the particular proteins produced in particular cells that determine how those cells 

behave. 

 

Every cell of the embryo contains many copies of several thousand different proteins.  These 

proteins have a plethora of functions: acting as enzymes to break down and build other molecules; 

providing structures for the cell; interacting with each other; and many more.  The complexity of the 

interactions between millions of molecules is amazing. 
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As the proteins determine how the cells behave, it is their activity that causes the embryo to develop.  

Underlying this process, though, are the genes as they control which proteins are made (including some 

proteins that activate specific genes).  It is essential that there is this control over which cells continue to 

divide and of mechanisms to pattern the embryo so that different cells develop into different structures 

such as the brain or limbs. 

 

There is a huge incentive to understand these processes and so be able to work out the development 

of an embryo given only its genome.  This ability could pave the way for regenerative medicine by 

allowing scientists to program stem cells to become structures that could replace damaged parts of the 

body. 

 

To win the bet, we will have to be able to predict the behavior of almost all the cells in the embryo.  

In a small worm (say the nematode Caenorhabditis elegans), there are 959 cells -- making it the ideal 

model to solve this problem.  It is a major challenge.  But advances in cell biology, systems biology and 

computing will take us there. 

 

 

Rupert Sheldrake 

 

Lewis Wolpert's faith in the predictive power of the genome is misplaced. 

 

Genes enable organisms to make proteins but do not contain programs or blueprints or explain the 

development of embryos. 

 

The problems begin with proteins.  Genes code for the linear sequences of amino acids in proteins 

which then fold up into complex 3-dimensional forms.  Wolpert's wager presupposes that the folding of 

proteins can be computed from first principles given the sequence of amino acids specified by the genes.  

So far, this has proved impossible. 

 

As in all bottom-up calculations, there is a combinatorial explosion.  For example, by random 

folding, the amino-acid chain of the enzyme ribonuclease (a small protein) could adopt more than 10
40

 

different shapes which would take billions of years to explore.  In fact, it folds into its habitual form in 2 

minutes. 

 

Even if we could solve protein-folding, the next stage would be to predict the structure of cells on 

the basis of the interactions of millions of proteins and other molecules.  This would unleash a far worse 

combinatorial explosion with more possible arrangements than all the atoms in the Universe! 

 

Random molecular permutations simply cannot explain how organisms work.  Instead cells, tissues, 

and organs develop in a modular manner shaped by morphogenetic fields (first recognized by 

developmental biologists in the 1920s).  Wolpert himself acknowledges the importance of such fields.  

Among biologists, he is best known for "positional information" by which cells "know" where they are 

within the field of a developing organ, such as a limb. 

 

But he believes morphogenetic fields can be reduced to standard Chemistry and Physics.  I disagree.  

I believe these fields have organizing abilities or systems properties that involve new scientific 

principles. 

 

The Human Genome Project has itself set back the hopes it engendered.  First, our genome contains 

only between 20,000 and 25,000 genes (far fewer than the 100,000 expected).  In contrast, sea urchins 

have about 26,000 and rice plants 38,000. 
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Moreover, our genome differs very little from the chimpanzee's genome, the sequencing of which 

was completed in 2005.  As Svante Pääbo, director of the Chimpanzee Genome Project, commented: 

"We cannot see in this why we are so different from chimpanzees." 

 

Second, in practice, the predictive value of human genomes turns out to be low.  Everyone knows 

tall parents tend to have tall children.  Recent studies on the genomes of 30,000 people identified about 

50 genes associated with being tall or short.  Yet together these genes accounted for only about 5 percent 

of the inheritance of height. 

 

This is not the only example of "missing heritability".  Steve Jones, professor of genetics at 

University College London, says that "hubris has been replaced with concern" and suggests the present 

approach is "throwing good money after bad". 

 

Wolpert is not alone in believing in the predictive value of the genome.  Governments, venture 

capitalists, and medical charities have bet and are still betting billions of dollars on it.  More than a case 

of fine port is at stake. 

 

 

Readers' Comments 
 

1. Genetic Code 

by Jeremy / Wed Jul, 2009 08 18:11:23 BST 

The "missing heritability" (i.e., that known genes account for only so much phenotype and 

variation) is because there is still more to be discovered about how genes work.  Furthermore, the 

"junk" DNA between exons may still turn out to have some function. 

 

It's not just genes coding for a protein that does some function.  Some proteins control other 

genes' expression; some interfere; patterns of methylation are another layer of genetic control and 

there must be genes or patterns of DNA that control that.  There may be other phenomena yet to be 

discovered that govern how an organism develops and not as simple as just one gene-one protein. 

 

This sounds like nothing more than a publicity stunt for an author to sell more of his books --

books that are a rehash and mis-statement of established Science.  It's already known that certain 

genetic defects cause certain abnormalities.  Inserting and deleting genes in experimental 

organisms is how their function is determined.  Is the author (I already don't bother to remember 

his name) going to claim credit for "predicting" this Buckminster Fuller- or H.G. Wells-wannabe 

style? 

 

I've learned to mistrust authors -- especially futurists -- whose only claim to fame is from 

hyping things up Bermuda Triangle-style.  I'm sorry but his material is badly-written and not 

profound. 

 

 

2. Genetic Code 

by Polemos / Wed Jul 08, 2009 19:07:47 BST 

This link http://en.wikipedia.org/wiki/Hydrocephaly#Exceptional_case proves that the brain is 

an interference pattern of quantum potentials http://www.emergentmind.org/gariaev06.htm . 

 

http://en.wikipedia.org/wiki/Hydrocephaly%23Exceptional_case
http://www.emergentmind.org/gariaev06.htm
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Now are you trying to say that these quantum potentials are Dr Sheldrake's putative morphic 

resonant fields?  How do they help in morphology like the well-known concentration potential 

gradient? 

 

http://www.rialian.com/rnboyd/dna-wave.doc 

 

"For here -- as the experimental evidence now confirms -- the mutual recognition of one DNA 

anti parallel half chain (+) by the other (-) concerns special super persistent/resonant acoustic-

electromagnetic waves or solitons.  Such DNA solitons have 2 connected types of memory. 

 

"The first is typical of the phenomenon discovered by Fermi-Pasta-Ulam (FPU) [Fermi, 1972].  

It concerns the capability of non-linear systems to remember initial modes of energization (this 

explains the memory of single-celled organisms) and to periodically repeat them [Dubois 1992].  

The DNA liquid crystals within the chromosome structure form such a non-linear system. 

 

"The second is that of the DNA-continuum in an organism.  Such memory is an aspect of the 

genome's nonlocality.  It is quasi-holographic/fractal and relates (as is the case for any hologram or 

fractal) to the fundamental property of biosystems (i.e., to their ability to restore the whole out of a 

part). 

 

"This property is well-known (grafting of plants, regeneration of a lizard's tail, regeneration of 

a whole organism from the oocyte).  And a higher form of such a biological memory would be a 

holographic (associative) memory of the brain cortex (i.e., of its neural network [Pribram 1991; 

Schempp 1992; Marcer Schempp 1997, 1998; Sutherland 1999]." 

 

http://www.rialian.com/rnboyd/dna-wave.doc 

"The quantum holographic theory requires that the DNA consists of two anti-parallel (phase 

conjugate) helices, between which (in conformity with DNA's known structure, i.e. the planes on 

which the base pairing takes place) the theory says are located hologram planes/holographic 

gratings where the necessary 3 spatial dimensional holographic image data of the organism is 

stored in agreement with the Gariaev group's hypothesis. 

 

"It says -- as described in relation to laser illumination of a DNA sample -- that such 

illumination can be expected to turn the DNA into a series of active adaptive phase conjugate 

mirrors (see figure below) /holographic transducers (see figure of laboratory illustration earlier), 

from which would resonantly emerge a beam of radiation, on which is carried the holographic 

information as encoded in the DNA. 

 

"As indeed is the case in the Gariaev group experiments already described.  These experiments 

thus confirm the quantum holographic prediction that DNA functions an antenna capable of both 

encoding and decoding holographic information.  This functionality is also in good agreement with 

the findings of Schempp [1986] that quantum holography is capable of modeling antennae such as 

synthetic aperture radars and that this mathematical description of radar can be applied [Marcer 

and Schempp 1997] to a model -- working by quantum holography -- of the neuron. 

 

"This model is in good accord with the biological neuron's information processing morphology 

and signal dynamics.  As indeed are the quantum holographic models of the brain as a conscious 

system and of the prokaryote cell [Marcer, Schempp 1996, 1997a].  It is a viewpoint originally 

voiced by de Broglie who presciently pictured the electron as being guided by its own pilot wave 

or radar!" 

 

http://www.rialian.com/rnboyd/dna-wave.doc
http://www.newscientist.com/article/mg20327151.600-memristor-minds-the-future-of-artificial-intelligence.html?page=2
http://www.rialian.com/rnboyd/dna-wave.doc
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"The living state is a practical realization of a Bose-condensate"  

-- http://www.pubmedcentral.nih.gov/articlerender.fcgi?artid=2695269 

 

The case of extreme hydrocephaly  

(http://en.wikipedia.org/wiki/Hydrocephaly#Exceptional_case ) is explained here: 

http://de.arxiv.org/ftp/arxiv/papers/0812/0812.0275.pdf 

 

1. "A possible answer was given first by Schroedinger (1944) who pointed out that in a living 

organism, molecules must cooperate.  And that this condition requires a volume large enough 

to ensure the cooperation of a sufficient number of molecules against thermal agitation." 

http://arxiv.org/ftp/arxiv/papers/0812/0812.0275.pdf 

 

2. The Universe's volume is increasing. 

 

3. By the end of the year 2014, the Universe's volume becomes big enough to allow for the Bose-

condensation of all matter.  Teleportation, psychokinesis, Eternal youth. 

(long URL - click here) 

 

 

3. re: Genetic Code 

by Steven E. Romer (http://www.logosecho.com) / Thu Jul 09, 2009 05:41:14 BST 

Yes I think this is probably it.  So-called "junk DNA" is increasingly being shown to have an 

effect.  And previously "silent" stretches of DNA can affect the activation of genes etc. 

 

Also, very new and important is the CONFIGURATION of genes (i.e., the same genes but 

organized differently) can have different effects.  You can say that one person and another have the 

same genes in the same quantities.  But they are linked differently in different organizational 

patterns.  These PATTERNS themselves tend to be inherited.  So you have one pattern of the same 

genes in one population and another pattern of the same genes in another population. 

 

I know that there have been studies linking this to the tiny differences in actual DNA we see 

between humans and chimpanzees or between human races.  The differences are larger than they 

appear by mere gene "bean counting". 

 

On top of that, some genes simply modify and interact with other genes.  Development is so 

complex that tiny differences in genes can set a cascade of events in motion which can totally 

change the developmental outcome of other genes. 

 

 

4. re: Genetic Code 

by Polemos / Thu Jul 09, 2009 07:02:10 BST 

DNA molecules are just crystalizations of the underlying wave genome.  Trying to guess the 

character of the wave genome by the arrangement of the physical genes is akin to guessing a 

person's character by the shape of his head.  The mainstream genetics is a modern version of 

phrenology and physiognomy. 

 

 

5. What Is This New Science Of Sheldrake? 

by Punter / Wed Jul 08, 2009  18:27:46 BST 

http://www.pubmedcentral.nih.gov/articlerender.fcgi?artid=2695269
http://en.wikipedia.org/wiki/Hydrocephaly%23Exceptional_case
http://de.arxiv.org/ftp/arxiv/papers/0812/0812.0275.pdf
http://arxiv.org/ftp/arxiv/papers/0812/0812.0275.pdf
http://www.sciencenews.org/view/generic/id/44314/title/Mechanical_systems_all_tangled_up
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Sheldrake is one of those scientists on the borders of crankdom from what I've heard.  Just 

what is this 'new science' and where on the scale of scientific methodology does it lie than mere 

wishful thinking and pseud-science? 

 

He hasn't even framed the problem that he believes there is carefully enough to even be talking 

of new physics and chemistry to be underpinning it all. 

 

Sigh!  Duels have more lasting appeal than wagers. 

 

 

6. re:What Is This New Science Of Sheldrake 

by Think Again / Wed Jul 08, 2009  23:09:00 BST 

Not so fast! 

 

Ultimately because of quantum uncertainty, the butterfly effect exists in the small scale.  But as 

the scale gets progressively larger (in terms of number of progressive interactions between the 

elements), stuff gets unpredictable in specifics (such as which atom will be where) and tends to 

retain the form on the large scale that it would have had if the butterfly wings had never flapped. 

 

In other words, if a butterfly flaps its wings in Hawaii, there might be a predictable local effect.  

But winters in California are still going to be cold. 

 

So genes might determine general form, intelligence, etc.  But the specifics of each cell will not 

be pre-determined at all times -- especially for larger organisms. 

 

 

7. re:What Is This New Science Of Sheldrake? 

by E / Thu Jul 09, 2009  12:39:11 BST 

This premise is incorrect.  The Butterfly effect (and Chaos-theoretical systems in general) 

exists only at the Macro level because it relies on strict determinism.  It is absolutely not the same 

as the quantum mechanical "action at a distance" effect. 

 

Sufficient random noise in a system destroys chaotic effects (paradoxical as this may seem).  

Look into Stephen Wolfram's various classes of automata or any reference book about chaos 

theory. 

 

 

8. re:What Is This New Science Of Sheldrake? 

by Punter / Thu Jul 09, 2009  12:48:11 BST  

That's not correct either.  The thermodynamic limit is caused by more than 3-bodies and/or 

non-linear dynamics. 

 

It seems to me that you are confusing quantum mechanical DECOHERENCE with chaos 

theory.  Higher temperature makes the system move to mixed uncorrelated states. 

 

 

9. I'm Not Backing Inheritance Clones! 

by Brett Johnston / Thu Jul 09, 2009  02:05:12 BST 

Genetic revelations is a corner to back into -- 'assume the fetal position and die' give up of 

science.  How about this lifetime with your gene therapy, Sir? 
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First of all, when the horse jumps the gate, put that in replay rather than behavior in the box!  If 

we mapped the cellular cloning behavior in each person as an unfolding event, then we can predict 

unfolding.  I'd rather back that future technology could get involved in real time unfolding at the 

cellular level easier than finding the genetic plotting points to the perfect child. 

 

 

10. Lot More Than Most Expect. . . 

by Tom / Thu Jul 09, 2009  08:04:26 BST 

Be careful for … 

 

If I was to tell you that God made the Universe 4,000 years ago and left gaping holes in the 

genome so that man could improve on them at the drop of a hat, you would rightly deride me. 

 

If I was to say we discovered DNA 50 years ago and can now improve on 3.5 billion years of 

Evolution at the drop of a hat, I would be called a hero.  For a while. 

 

We know what one bit of DNA does.  But we have a long way to go before we work out how 

even small organisms work and interact with their environment. 

 

It's going to be fun finding out.  But it could be dangerous too. 

 

 

11. Postcodes And Genecodes 

by dr alexandra plows / Thu Jul 09, 2009  13:22:02 BST 

(http://www.bangor.ac.uk/so/staff/plows.php.en) 

 

In Zimbabwe, life expectancy for women is about 35 years (and it's not much higher for men).  

This has nothing at all to do with the genetic code of the embryo and everything to do with the 

social, political, and economic circumstances women find themselves born into. 

 

Similarly, the future development of an embryo into a human being is affected by maternal 

diet, environment, in the womb; and environment (housing, pollution, diet, etc) outside it.  

Postcodes are likely to be a better predictor of how an embryo will 'turn out' than genecodes. 

 

I was flabbergasted at the paucity of today's debate.  One would have expected the debate to be 

located, quite literally, in this social and economic context.  It's hardly a contentious point. 

 

Our genomes are, in fact, much more mutable and uncertain than Lewis Wolpert describes and 

are likely to be affected by environmental factors throughout our lives which catalyze the genetic 

information to 'switch on' or 'switch off'.  There is a synergy between our genetic makeup, our 

bodies, and our environments. 

 

 

12. Genes Are A Very Crude Level Of Existence, Sorry 

by gregorylent (http://postlinearity.com) / Thu Jul 09, 2009  15:58:03 BST 

Many more layers of this onion to peel away.  Far subtler levels exist.  This bet is based on 

thinking that is equivalent to saying that the orange can be explained by the discovery of the 

orange pigment -- unable to fathom the fruit within or the seeds within that. 
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