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In which humanity takes up the pen the address has held alone since life began —
learning to cut, copy, read, and rewrite the coordinate itself — and we find the tools
already ancient: a bacterium’s way of telling self from foreign, a cut that reads the

same backward as forward, and a copy made by the one-seed doubling.

Tau (Τ) is the living fabric of time itself — the sole substance of which all physical reality is
composed. Every particle, force, wavelength, and conscious experience is a structured
configuration of Τ-flow. There is no gravity, no electromagnetic force, no strong nuclear
force as separate entities: all are registers of the single Τ-field operating across dimensional
levels. The conservation law dΣΤ=0 governs all change: Τ is never created or destroyed,
only redistributed.

Introduction — Through the Force of Time

The chapter that follows is, in the conventional telling, the invention of genetic
engineering — the enzymes that cut and join DNA, the vectors that carry it, the methods
that read and rewrite it. Read through the Universal Force of Time, it is the moment a
species first takes up the pen the address has held alone since life began.

For eight chapters the address wrote, copied, read and edited itself, and no hand but
the field’s ever touched it. This chapter is the turning point: humanity learns to write in
the coordinate — to cut it at a chosen place, to splice in a new stretch, to copy it a
billionfold, and to read it out letter by letter. It is the most consequential new power a
species has ever gained, and the striking thing, in this reading, is that every tool of it
was already old. We did not invent these operations. We borrowed them from the cell,
which had been performing them on the Τ-address since the beginning.

Watch the scissors first. The enzymes that cut DNA at exact places — the restriction
enzymes — recognise short sequences that are palindromes: they read the same on both
strands, the same backward as forward. A palindrome is a reflection symmetry, and
reflection symmetry, in this book, is the signature of a reversible operation — which is
exactly why the cut is clean and re-joinable. The enzyme docks on a self-mirror point of
the address and makes a cut that can always be undone.
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Watch, above all, why those enzymes exist. A bacterium makes them to destroy
invading viral DNA — and it protects its own DNA from its own scissors by stamping a
small chemical mark, a methyl group, on the very sequences the enzyme would cut.
Marked means self; unmarked means foreign; the enzyme cuts only the unmarked. This
is address-based self/non-self recognition — the cell recognising what belongs to its own
coordinate and destroying what does not — and it is the primordial form of the whole
immune principle, the same logic that later, scaled up, becomes the antibody. The book’s
own words for it, borrowed from the biologists: a small-scale immune system.

And watch the copy machine. To make many copies of a piece of DNA, the engineer
slips it into a bacterium and lets the bacterium divide — turning one insert into a billion
by the plain doubling law of Chapter One. Cloning is the one-seed replication of the
whole book, harnessed. So the new human power is not a new kind of thing; it is the
field’s own operations — reversible cutting, self/non-self marking, one-seed copying —
taken up by a hand that is not the field’s. We have picked up the pen.

Carry this into the chapter: genetic engineering is humanity gaining write-access to the
Τ-address — with tools borrowed from the cell’s own: a reversible cut at a palindrome, a
methyl stamp that tells self from foreign (the first immune system), and the one-seed
doubling used to copy the coordinate at will.

SECTION 9.1

Taking Up the Pen
For something like four billion years, the address of life could be written by only one
hand. The field wrote it, copied it, read it and edited it; mutation and recombination
altered it; but no creature could reach in and rewrite its own coordinate on purpose,
letter by chosen letter. The genome was read-only to its owner. Then, in the space of
a single human generation, that changed. We learned to cut DNA at a place of our
choosing, to remove a stretch and put another in, to copy a fragment a billion times
over, and to read out the sequence one letter at a time. We call it genetic
engineering, and it is, without exaggeration, the most consequential new power any
species has ever laid hands on: the power to write in the code of life.

This chapter is about how that power works — the enzymes and the tricks of it — and
about a quiet surprise that runs all the way through it. We did not invent the operations
of genetic engineering. Every one of them — the cutting, the joining, the copying, the
self/non-self recognition that makes the cutting safe — was already being performed,
and had been for aeons, by the cell itself, upon the Τ-address. The human achievement
was not to devise these operations but to borrow them: to find, in the living world, the
field’s own toolkit for handling its coordinate, and to turn it to our own ends. In the
reading of this book, that is exactly what one would expect. If the genome is an address
in the field, then the tools for editing an address were always going to be the field’s
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tools, waiting in the cell to be picked up.

SECTION 9.2

The Molecular Scissors
Everything in genetic engineering begins with a cut. To move a piece of DNA from
one place to another you must first be able to cut it out cleanly, at a chosen point,
and for this the engineer uses a class of enzymes called restriction enzymes. Each
one is a molecular scissor of exquisite specificity: it runs along the DNA doing
nothing until it meets one particular short sequence of letters — its recognition site
— and there, and only there, it cuts. Give the engineer a scissor that recognises, say,
the sequence G-A-A-T-T-C, and every G-A-A-T-T-C in the DNA is severed, and nothing
else is touched.

Figure 9.1.  A restriction enzyme cuts DNA at one exact sequence — here G-A-A-T-T-C. The cut is
staggered, offset on the two strands, so it leaves short single-stranded overhangs: matching ‘sticky ends’

that will later pair with any other piece cut by the same enzyme.

Better still, many of these enzymes cut not straight across but in a stagger, offset on
the two strands, so that each cut end is left with a short single-stranded overhang. These
overhangs are the celebrated ‘sticky ends’: because any two pieces of DNA cut by the
same enzyme carry the same overhang, they will pair with one another, anywhere, like
two halves of a torn ticket. This is what makes cutting useful — the cut is not a dead end
but a joinable one. And the specificity is the marvel: hundreds of these enzymes are now
known, each recognising its own sequence, so that the engineer has a whole set of
scissors, each cutting the address at a different, precisely defined word.

SECTION 9.3

The Palindrome
Look closely at those recognition sites, because they have a hidden symmetry that is
the quiet heart of this section. Take G-A-A-T-T-C again. Written along the top strand,
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left to right, it reads GAATTC. Now read the bottom strand — the complementary
strand — in its own direction, and it also reads GAATTC. The site is a palindrome: it
reads the same on both strands, the same backward as forward. This is not a quirk of
one enzyme; the great majority of restriction sites are palindromes of just this kind.

Figure 9.2.  The recognition site is a palindrome — it reads the same on both strands, backward as
forward. Read either strand in its own 5′-to-3′ direction and you get the identical sequence, G-A-A-T-T-C. A

palindrome is a reflection symmetry, which is why the cut it governs is clean and reversible.

Why should the sites be palindromes? The biologist has a mechanical answer: the
enzyme works as a matched pair, two identical halves that grip the two strands
symmetrically, and a symmetric grip needs a symmetric site. True enough. But this book
reads the palindrome as something deeper, because a palindrome is a reflection
symmetry — and reflection symmetry, throughout the Force of Time, is the signature of
a reversible operation. We met it first in the self-complementary sticky ends of a phage
genome, which let a linear molecule close into a circle and open again; we meet it here
in the cut site. The enzyme docks on a point of the address that is its own mirror image,
and the cut it makes there is, for that very reason, clean and re-joinable — a reversible
operation, one that can always be undone, because it is made at a place of perfect
symmetry. The field does not cut its address at random; it cuts at the mirror-points,
where the cut can be reversed without loss.

KEY IDEA

Restriction enzymes recognise palindromes — sequences that read the same on both
strands, backward as forward. A palindrome is a reflection symmetry, and in this
book reflection symmetry marks a reversible operation: the enzyme cuts at a
self-mirror point of the address, so the cut is clean and re-joinable. The field cuts its
coordinate only where the cut can be undone.



THE DAUBNEY FOUNDATION The Universal Force of Time

The Living Address  ·  Rev 2 5

SECTION 9.4

Self and Not-Self
Now a question that should have occurred to you already. If a bacterium makes an
enzyme that chops up any DNA containing G-A-A-T-T-C, why does it not chop up its
own DNA, which surely contains that sequence too? The answer is the deepest thing
in the chapter, and it is where the humble scissors turns out to be something far
grander. The bacterium protects its own DNA by marking it: at every one of its own
recognition sites it hangs a small chemical tag, a methyl group, and the enzyme,
finding the site already marked, leaves it alone. Its own DNA is stamped; foreign
DNA — a virus injecting itself into the cell — arrives unstamped, and is cut to pieces.

Figure 9.3.  Restriction–modification. The bacterium stamps its own recognition sites with a methyl group
(left): marked as ‘self’, they are spared. Invading viral DNA arrives unmarked (right): recognised as foreign,

it is cut to pieces. The cell tells self from not-self by a chemical stamp on the address.

This paired system — the scissors that cut and the stamp that protects — is called
restriction–modification, and the standard textbook names it exactly for what it is: a
small-scale immune system. Pause on that, because it is precisely right, and precisely
this book’s theme. The cell is doing address-based self/non-self recognition. It marks
what belongs to its own coordinate as self, and it destroys what lacks the mark as
foreign. This is the primordial form of the entire immune principle — the same logic that,
scaled up and elaborated across a whole organism, becomes the antibody system we will
meet in a later chapter. The vast machinery of vertebrate immunity, which distinguishes
your own cells from an invading microbe, is this same act writ large: recognise the
self-address, spare it; find the foreign address, destroy it. Immunity, at its root and at its
summit, is the field guarding its coordinate against what is not itself.



THE DAUBNEY FOUNDATION The Universal Force of Time

The Living Address  ·  Rev 2 6

KEY IDEA

A bacterium spares its own DNA from its own scissors by stamping its recognition
sites with a methyl group — marked as self — while foreign (viral) DNA arrives
unmarked and is cut. This is address-based self/non-self recognition: the cell’s own
words, a small-scale immune system, and the primordial form of the whole immune
principle later scaled up as the antibody. Immunity is the field guarding its
coordinate.

SECTION 9.5

Stitching
Cutting is half the craft; joining is the other. Once the engineer has cut a fragment
from one source and a carrier from another, both with matching sticky ends, the two
are mixed, their overhangs pair up, and a sealing enzyme — DNA ligase, the same
enzyme the cell uses to close the nicks of its own replication — welds the joints
permanently. The result is a single molecule of DNA made of pieces from two
different origins: recombinant DNA, the thing that gives the whole field its name.

Figure 9.4.  Stitching. A fragment cut from one source and a carrier cut from another, both bearing
matching sticky ends, are mixed so their overhangs pair; DNA ligase then seals the joints into a single

recombinant molecule — two addresses joined into one.

It is worth naming what has just happened in the terms of this book. Two addresses —
two coordinates from two different living things — have been cut and joined into one,
cleanly, with nothing lost. This is the same conserved cut-and-rejoin we met in Chapter
Eight as natural recombination, the crossing-over that shuffles chromosomes without
losing a letter; but where nature exchanges stretches between two matching
chromosomes of one organism, the engineer joins stretches from any two sources at all
— a bacterium and a human, a jellyfish and a plant. The operation is the field’s own
reversible splice; only the hand directing it, and the freedom of what it joins to what, is
new.
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SECTION 9.6

The Carriers
A cut-and-joined molecule cannot copy itself; left on its own in a test tube it just sits
there. To be multiplied it must be given to a cell — and to get it into a cell, and have
the cell keep it, the engineer loads it onto a carrier, or vector. The commonest
carrier is a plasmid: a small ring of DNA, only a few thousand letters around —
typically between three thousand and twenty-five thousand — that bacteria carry
naturally, quite apart from their main chromosome, and dutifully copy every time
they divide. The engineer’s fragment is spliced into the ring, and the ring smuggles
it into the bacterium and thereafter is copied along with it. For carrying larger
pieces, a virus can serve instead, its own genome the vehicle: a phage that infects a
cell and brings the passenger DNA along for the ride.

A good carrier needs two properties, and both are telling. First, it must be able to
replicate on its own once inside the cell — to be copied without waiting on anything else
— so that the passenger is multiplied with it. Second, it must let the engineer pick out,
from a crowd of cells, the rare ones that actually took it up; and this is usually done by
building into the vector a gene for resistance to an antibiotic, then growing the cells on
that antibiotic, so that only the ones carrying the vector survive. In the reading of this
book the vector is a small, portable Τ-address that a cell adopts and replicates as though
it were its own — a coordinate the field will faithfully copy the moment it is inside a node
— and the resistance marker is simply how the engineer reads, from the outside, which
nodes have taken the new address aboard. The carrier is a coordinate made to travel,
and to be adopted.

SECTION 9.7

The Copy Machine
A single recombinant molecule is a curiosity; to be useful it must be multiplied into
billions of identical copies. This is cloning, and the trick is beautifully simple: the
engineer does not copy the DNA in a machine but hands it — loaded on its carrier —
to a living cell and lets the cell do the copying. Once the vector is inside a bacterium,
every time the bacterium divides it copies the insert too. One cell becomes two, two
become four, and by morning a single starting cell has become a teeming culture,
every one of its members carrying a perfect copy of the engineered DNA.
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Figure 9.5.  The copy machine. The DNA to be copied is built into a plasmid vector and slipped into a
bacterium; as the bacterium divides, the insert is copied with it. One starting cell becomes a billion, each

carrying an identical copy — cloning is the one-seed doubling of Chapter One, harnessed.

You have seen this doubling before — it is the exponential growth of Chapter One, the
one-seed replication that this whole book takes to be the deepest fact of time itself: one
seed, re-instanced without end. Cloning is that law harnessed. The engineer does not
build a copying engine; the engineer borrows the universe’s own copying engine, the
doubling of a living cell, and rides it. To make a billion copies of a coordinate, you need
only give it to a node of the field and let the node do what nodes do — replicate. The
most powerful copy machine ever built for DNA is not a machine at all. It is life,
doubling, on the prime 2.

WORKED EXAMPLE  ·  one cell to a billion

A bacterium carrying your plasmid divides, in good conditions, about every 30
minutes. So the number of copies doubles every half-hour: after 10 hours — 20
doublings — a single cell has become 220 = 1,048,576, already over a million. Leave it
overnight, about 15 hours — 30 doublings — and one cell becomes 230 =
1,073,741,824, more than a billion, each carrying an identical copy of the coordinate
you inserted. No machine was built; the field’s own doubling did the work, one seed
re-instanced thirty times over.

SECTION 9.8

Reading It Out
Cut, join, copy — and one thing more: read. The final power of genetic engineering is
to determine the exact sequence of a stretch of DNA, to spell out the coordinate
letter by letter. Early methods read a few hundred letters at a time; today whole
genomes, billions of letters long, are read in hours. Whatever the method, the
achievement is the same and it is staggering: the address that, for four billion years,
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only the field could read — consulted by the cell’s own machinery, never by any eye
— can now be read out, plainly, by us.

Figure 9.6.  Reading it out. Sequencing determines the order of the letters along a stretch of DNA —
spelling the coordinate directly. The address that only the field could read is now read, and written, by

human hands.

The trick of the reading is worth pausing on, because it turns on the same doubling
that runs through the whole book. To spell a sequence, the classical method makes many
copies of the stretch and, at each position along it, lets a copy stop — producing a nested
set of fragments, one ending at every letter. Sorted by length, the fragments line up as a
ladder, and the rungs, read from bottom to top, spell the sequence out. The order in
space becomes an order in size, and the size is read off directly. It is a small miracle of
method, and it rests on nothing more exotic than the copying law: to read the address,
first copy it, over and over, stopping a little later each time. The reading is built out of
the copying, which is built out of the one-seed doubling.

With reading and writing both in hand, the circle is closed. The engineer can now
read a coordinate to learn what it says, cut it at a chosen word, remove a stretch and
splice in another, and copy the result a billionfold — the full set of operations the field
has performed on its address since life began, now available to a human hand. A species
has learned to edit the coordinate that locates living things in the field. In the reading of
this book, that is a threshold as deep as any in the history of life: the first time the
address has been written by anything other than the field itself.

SECTION 9.9

The Physics of the Bench
A closing observation, because it shows how far the lattice reaches. Even the
humblest bench-work of genetic engineering — separating and purifying DNA —
runs on the physics of earlier chapters. To separate a small circular plasmid from the
cell’s long chromosome, the biochemist spins the mixture in a dense salt solution
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laced with a dye that slips between the bases; and because a closed circle cannot
untwist to admit the dye as freely as a linear molecule can — the conserved linking
number of Chapter Two forbidding it — the circle takes up less dye, ends up denser,
and settles to a different level. Topology, the fixed knot of the address, does the
sorting.

Two more grace notes. A whole virus particle, half DNA and half protein, has a
density that is almost exactly the average of the two — protein at about 1.3 grams per
cubic centimetre and DNA at about 1.7, the particle at their mean, 1.5 — so it can be
caught, in a density gradient, at the halfway line. And when a suspension of such
particles glows faintly blue under a lamp, it is by the same scattering of short
wavelengths that makes the sky blue and the sunset red — the Tyndall effect, which is
light, Τ_λ, redistributed by the small bodies it meets. Even at the laboratory bench,
sorting DNA in a tube, the operations obey the field: the conserved knot, the density at
the mean, the blue of scattered light. There is nowhere the lattice is not.

SECTION 9.10

What the Pen Writes
Gather the chapter. We watched a species take up, for the first time, the pen that
had written the address of life since the beginning — and we found every tool of it
borrowed from the cell. The scissors are restriction enzymes, cutting the address at
exact palindromes — reflection symmetries, which is why the cut is clean and
reversible. The safety on the scissors is a methyl stamp that tells the cell’s own
address from a foreign one, the primordial immune principle that later becomes the
antibody. The join is DNA ligase, the field’s own reversible splice, now free to join
any two coordinates at all. The copy machine is cloning — the one-seed doubling of
Chapter One, harnessed, one cell to a billion. And the reading is sequencing, spelling
out the coordinate at last. Even the bench-work — topology sorting circles, density
at the mean, the Tyndall blue — runs on the lattice.

Not one measurement has changed. Restriction sites are still palindromes; the methyl
stamp still marks self from foreign; cloning still doubles on the prime 2. What has
changed is the meaning: genetic engineering is not a bag of clever laboratory tricks but
the field’s own toolkit for its address, taken up by a hand that is not the field’s. Humanity
has gained write-access to the coordinate of life — using operations the cell has
performed all along, because if the genome is a Τ-address, the tools to edit it were
always the field’s, waiting to be found. We have picked up the pen; the chapters that
follow, and the age that follows, will be about what we choose to write.
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KEY IDEA

The thesis of the chapter: genetic engineering is humanity gaining write-access to the
Τ-address — with the field’s own tools. A reversible cut at a palindrome, a methyl
stamp that tells self from foreign (the first immune system), a reversible splice, and
the one-seed doubling used to copy the coordinate at will. We did not invent the
operations; we borrowed them from the cell, which had performed them on the
address since life began.

SECTION 9.11

Why This Should Matter to You
This is the chapter whose consequences are still unfolding around you, faster than
any other in the book. The power first sketched here — to read and rewrite the
coordinate of life — has become, within a lifetime, the ability to correct a faulty gene
in a living patient, to grow human medicines in vats of engineered cells, to read your
own genome for a few hundred pounds, and, with the newest tools, to edit the
address of a human embryo. If the earlier chapters read disease as an error in the
address, this is the chapter where humanity gains the means to mend the error
directly — to find the mistyped coordinate and correct it, letter by letter. The hope
that ran quietly through the chapters on copying and folding becomes, here, a real
and growing medicine.

But a pen can write anything, and the same power that mends can mar. To hold
write-access to the coordinate of life is to hold a responsibility without precedent in the
history of the species — for the address, once rewritten in an embryo, is inherited,
passed down the generations, changed not for one life but for all that follow from it. The
Force of Time does not resolve that question; no framework can. What it offers is a way
of seeing it clearly: we have taken up the pen that wrote us, and what we write in the
coordinate of life will be written, for good or ill, into the field itself. We have watched the
address written, copied, read, edited, built, translated, mapped, and now — by us —
rewritten. In the next chapter we sharpen the tools further, and meet the reaction that
copies a coordinate not in a cell but in a tube, by the pure doubling on 2.
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The Numbers at a Glance
The tools of writing, and the reading the Force of Time gives each. Every biological fact is left
exactly as measured.

Tool What it does The Force of Time reading

Restriction enzyme cuts DNA at one exact sequence the scissors of write-access

Recognition site a 4- or 6-letter palindrome reflection symmetry — a reversible,
re-joinable cut

Restriction–modification methyl stamp spares self, cuts
foreign

address-based self/non-self — the first
immune system

DNA ligase seals cut ends together the field’s reversible splice, free to join
any two

Cloning in a vector one insert → a billion copies the one-seed doubling (2ⁿ), harnessed

Sequencing reads the letters in order the coordinate spelt out at last

Virus-particle density 1.5 g/cm³ the mean of protein 1.3 and DNA 1.7

Tyndall blue at the bench short wavelengths scatter light (Τλ) redistributed — the blue-sky
effect
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