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Introduction

I have been saying for many years now that the genetic code is a dodecahedral 
language and the double helix of DNA is a sequence of dodecahedrons.  It is not unusual 
for people to accept the first statement without question, and then ask me to demonstrate 
the second statement.  I am baffled by this, because if the first statement is a true premise, 
then the second statement is a logical conclusion.  In other words, if the genetic code is a 
dodecahedral language, then the double helix is a sequence of dodecahedrons.  It has 
occurred to me often that people do not know a dodecahedron, but it now has finally 
occurred to me that people do not realize that languages are based on one shape or 
another.  It is an important thing to know.  Furthermore, people are obsessed with DNA 
and the idealized shape it makes - a double helix – when in fact it is the shape of the 
language - a dodecahedron - that is responsible for the existence of DNA and the double 
helix in the first place.  So, what is a dodecahedron?  The answer, surprisingly, is that it 
depends entirely on the system used to describe it.



The Song of the Cubes

Mathematics is the most basic and universal human language.  It is a human 
system for communicating the relationships between quantities and space.  The number 
line is the basic tool around which mathematics is built.  A line is broken down into parts, 
and then the parts are systematically labeled.  There is a certain logic inherent in the 
breaking and labeling of the line, and so naturally all of mathematics inherits this logic. 
The study of numbers is called number theory, and the study of lines is called geometry. 
What is a line?  A line is the logical relationship between two points.  What is a point? 
Nobody really knows.  However, in order to generate areas and volumes, we need more 
than one line.  Humans have shown a marked proclivity for using a system that is 
orthogonal, or based on “right” angles, or angles that measure ninety degrees.  This is 
also demonstrated by our dogmatic assertion that space is “three-dimensional,” which 
means that three coordinates are needed to specify any point in space.  This is known as a 
Cartesian system, named after its inventor, Rene Descartes.

However, it is perhaps simpler to think of space as composed of planes instead of 
lines and points.  We can then say that three-dimensional space is composed of three 
planes oriented in the form of a cube.  In other words, wherever three orthogonal planes 
intersect, they carve out space that is a cube, which of course generates six faces, twelve 
edges, and eight points.  Our Cartesian system then should perhaps be seen as one where 
we assign a number to each plane, and any point is labeled based on the three planes that 
intersect to create it.  The universe is now quantized by the cube.  The defining moment 
in this system was in the selection of the “right” angle at ninety degrees.  The language 
inherits this logic, and so we speak of three dimensions and name our point coordinates x, 
y and z.

The Greek word for face is hedra, and the word for many is poly, so polyhedron is 
the word for an object with many faces.  Of course a face can also be seen as a collection 
of points that lie in a plane, and an edge can be seen as the line between two points.  If a 
polyhedron has identical faces, points and edges, it is called a perfect polyhedron, or a 
perfect solid.  It is also called a Platonic solid, named after Plato, the Greek philosopher 
who idealized them.  Of course the cube is just one perfect solid, and yet there are only 
four others: the tetrahedron, octahedron, icosahedron, and our friend, the dodecahedron.



The perfect polyhedrons, except for the cube, are named by their number of faces: 
tetra = 4, octa = 8, icosa = 20, and dodeca = 12.  Except for the tetrahedron, every pefect 
solid has two faces that lie in the same plane, so a cube has three planes, a tetrahedron 
and an octahedron have four planes, an icosahedron has ten planes, and the dodecahedron 
has six planes.  If a point is made in the center of each face, and all of these points are 
connected, a “dual” solid is formed.  The tetrahedron is dual to itself.  The cube is dual to 
the octahedron, and the icosahedron is dual to the dodecahedron.

If one thinks of a circle as the set of all of the points that have the same 
relationship to one other point in a plane, and a sphere as the set of all of the points that 
have the same relationship to one other point in space, then one can think of a perfect 
polyhedron as a set of points that all have the same relationship to one other point in 
space, AND all have the same relationship to each other.  Since there are only five perfect 
solids, there appear to be only five such sets of points: tetrahedron = 4 points, octahedron 
= 6 points, cube = 8 points, icosahedron = 12 points, dodecahedron = 20 points.

Please Find Just One

All that remains of our discussion is to find the set of points that represent a 
dodecahedron and our job is done.  The trouble is that it cannot be done.  It is logically 
impossible, in our common language of mathematics and three-dimensional space, to find 
a single set of points that is a dodecahedron.  This represents a big problem, in my 
opinion, that the most idealized object in our world is completely imaginary.  In other 
words, no matter how many orthogonal planes we use to fill the universe, no combination 
of planes will ever be found to intersect in just the right places to give us a set of points 
that we can name with x, y, and z-coordinates.  You see, the twenty points of a 
dodecahedron are related to each other by whole multiples of phi, and phi is a 
transcendental number.  In other words, we cannot find two whole numbers to represent 
phi; therefore, we cannot find sets of numbers to represent a perfect dodecahedron.  We 
can only find approximations.  Computers only do whole numbers, so if we were 
computers, we would not know a perfect dodecahedron in any sense whatsoever.  One 
computer could never describe a dodecahedron to another.  Pity.  Imagine the problems 



humans have with this same task.  The problem, of course, lies not with the 
dodecahedron, but with the descriptive system, or the language we use to describe a 
dodecahedron.  Our preferred system of describing shapes is based on a cube, and a cube 
is incapable of describing a dodecahedron without quite a bit of help from us.  The 
answer, of course, is to use a system, or a language, that is based on a dodecahedron.

If we revisit the defining moment where we selected the “wrong” angle of ninety 
degrees, and instead we select the “right” angle of roughly 116.56 degrees, then we will 
fill space with the six planes of a dodecahedron.  I prefer to understand space with colors 
instead of numbers or letters, so I will again use red, yellow, blue, and I will add green, 
purple and orange to label the six planes of a dodecahedron.

Note that every point is the intersection of three planes, and each plane has two 
sides, a positive and a negative.

There are several ways we could “see” this.  Perhaps the easiest way to say it is 
that every point is still described by three coordinates, but there are twelve possible 
coordinates that can be combined.  If we imagine a zero-plane for all six dimensions, then 
a system of positive and negative numbers, and six colors, describes every point with 
three coordinates.



The main advantage to this system, of course, is that we finally can find at least 
one perfect dodecahedron and describe it to somebody or something else, like a 
computer, for instance, or to a child playing a dodecahedral board game.  This is a 
dodecahedral language, but it is just one of many possible languages that is based on the 
dodecahedron.  It is still more helpful if we look at just a couple of others.

The Song of the Tetrahedrons

If we examine the relationship between the set of points that is a tetrahedron and 
the set of points that is a dodecahedron, we notice several things.  First, every set of 
points that is a tetrahedron can be found within a dodecahedron.  Second, there are 
always five sets of points within a single dodecahedron that are tetrahedrons and share no 
points with each other.  Third, every set of points that is a tetrahedron also has a dual that 
is also found in the same dodecahedron.  Fourth, the five tetrahedrons and their duals 
share exactly two points with each other.  This is a highly technical way of saying that 
two tetrahedrons make a cube, and five cubes make a dodecahedron.  However, what this 
means, of course, is that we can now make another dodecahedral language that is based 
not on planes but on tetrahedrons.  This time we only need five colors, one for each cube. 
We will assign a color to each cube, and then break the cubes down into dual 
tetrahedrons.  One set of tetrahedral points will be labeled by the base color plus one of 
the four other colors.  The dual set of tetrahedral points will then be labeled by its dual 
color, and then the base color.



We then can use this same system, or dodecahedral language, to describe the 
points of all five perfect solids.

Every tetrahedron has twelve rotational isomers.

Therefore, there are 120 unique tetrahedral sets of points within a single 
dodecahedron.

Every set of tetrahedral points within a dodecahedron shares exactly one point 
with four others.  Therefore, all 120 tetrahedrons are related to each other by a set of 
interconnecting rotations.



Our new dodecahedral language can now be used to efficiently describe each of 
the tetrahedrons and the rotational connections.  If we use our base tetrahedron as a 
reference, we can label every tetrahedron with a compact notational system.  Of course 
each the tetrahedron must be a part of one of five cubes, and it must be either the 
reference tetrahedron in the cube or its dual.  Note that once two points are described then 
all four points are known.  So, our notation will use three symbols as follows:

• The first symbol describes the color of the cube and whether it is the reference or 
the dual – “dot” for reference and “dash” for dual.

• The second symbol describes the location of the first point (green) of the 
tetrahedron.

• The third symbol describes the location of the second point (red) of the 
tetrahedron.

So, for example, the “first” tetrahedron in the language would be the one where 
the tetrahedron shares the points of the purple cube, and all of the points of the 
tetrahedron match the four colors of their own cubes.  Therefore, we could label 
tetrahedron #1 as purple dash, green dot, red dot.

If we start from this one tetrahedron, we can then map the relationships of it with 
all of the other 119 tetrahedrons within the same dodecahedron using this language and 
our compact notation.  Since one point is shared with four other tetrahedrons, we merely 
specify the shared point, and graph the relationship with the four other tetrahedrons.  This 
graph will be extremely complex and it will require exactly six levels.  Here is the graph 
of just the first three levels, merely to give you an idea of how this particular language 
actually works:



Yet Another Dodecahedral Language

We have now demonstrated one dodecahedral language that depends on six 
colors, another which depends on five colors, but what about one that depends on only 
four colors?  Can we map the dodecahedron and its relationship with the other solids 
using only four colors?  There is, of course, a famous mathematical problem that is called 
the four-color theorem that was proven with the help of computers.  It states that any 
planar map can be made using only four colors where no two adjacent areas will share the 
same color.  What about the dodecahedron?

If one starts with the tetrahedron, and colors the three faces that intersect at each 
point with a different color, then the specification of three colors will uniquely label each 
point.  Note however, that each face also has a unique dual.  So, if we use this dual as a 
subscript to each face, named a McNeil subscript after the inventor, Mike McNeil, then 
we again have twelve symbols that are used to describe three coordinates.  If the order of 
the coordinates is permuted in all six possible ways, then once again we can also use this 
new language to also describe all 120 tetrahedrons in a single dodecahedron.



The Song of the Molecules

Now, note once again, the genetic code is a dodecahedral language.  I am not 
making this up; I am merely making a logical observation, or a statement of empiric fact.

There are four colors – nucleic acids - where A = blue, C = green, G = yellow, 
and U = red.  Each color has a dual, but in the language, there are twelve unique symbols 
that reflect each color and its McNeil subscript.  There are twenty points that reflect a set 
of three face colors, and there are six permutations for each set.  There is another set of 
twenty colors – amino acids – that are associated with each permutation of the original 
four colors.

Alternatively, we might see it as a language of twelve symbols.  Note that the 
only way for the second set to perfectly match the permutations of the first (a perfect 



Gamow) is if there are twenty members of the second set.  However, in the case of the 
genetic code, none of the permutations repeat (a perfect negative Gamow).  There is a 
maximum of six repeats in the second set, so there is a maximum of six levels of 
relationship between any one permutation and any other.  Of course there are thousands 
of beautiful data patterns within this system, and all of them are best appreciated within 
the context of a dodecahedron.

Whenever we see a single nucleotide in a sequence of nucleotides, we should 
think of it as one of twelve possible symbols, not four.  Each nucleotide is more than a 
single codon; each nucleotide is many codons.  All of the codons that one nucleotide 
might make are actually defined by the nucleotides around it.  The possibilities, again, are 
defined by the fact that it is a dodecahedral language.

Whenever we see a sequence of nucleotides, we should think of it as a sequence 
of dodecahedrons.  It exists with a dual, and three consecutive nucleotides define a 
dodecahedron.  After all, every codon is a dodecahedron.



Whenever we see an amino acid that is associated with three consecutive 
nucleotides, we should think of a tetrahedron.  After all, every amino acid is a 
tetrahedron.

Whenever we see the genetic code we should think of a dodecahedral language 
because, after all, the genetic code is a dodecahedral language.  What is a dodecahedron? 
The answer depends on the system you use to describe a dodecahedron.  Molecules have 
found just such a system, and they describe a dodecahedron quite well.


