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Introduction

This is a how-to manual for various techniques in
“biomolecular writing,” using only pre-existing,
freely-available bioinformatics research tools.
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MudaliarB/innovate/index. htnl
{basic info on Burroughs” cut-up method)
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“Thus the logic of this system is simple in the extreme: the repressor inactivates transcription; it is inactivated in its
turn by the inducer... The logic of biological regulatory systems abides not by Hegelian laws but, like the workings
of computers, by the propositional algebra of George Boole.”

Jacques Monod, Chance and Necessity

“...it is a question of deformation or association on a molecular level - We found that simple binary coding systems
were enough to contain the entire image however they required a large amount of storage space until it was found
that the binary information could be written at the molecular level - However it was found that these information
molecules were not dead matter but exhibited a capacity for life...”

William Burroughs, Nova Express

ASCII_DNA

Project Description
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PROJEGT OVERVIEW

Project Genealogy

In a series of experimental books published in the mid-1960s,
William Burroughs developed a technique he referred to as the
“cut-up.” This involved the use of combinatorial methods for re-
arranging and recombining pre-existing texts. In The Third
Mind, co-authored with Brion Gysin, Burroughs gives an
example involving the literal cutting of a page of the French poet
Arthur Rimbaud into three columns, and then re-arranging the
columns, then reading across. Such techniques produced lines
such as: “Visit of memories. Only your dance and your voice
houses. On the urban air impossible desertions...all harmonic
pine for strife” and so forth. Another method Burroughs called
the “fold-in,” involved the literal folding of pages from two or
more text, in order to splice the texts together. An example
Burroughs gives is the folding of a page from Rimbaud with a
page from Shakespeare. Both of the techniques of the cut-up
and fold-in were designed by Burroughs to break through the
constraints commonly placed on our use of language. Using
either method can vyield often surprising and unexpected
results, results that could not have been obtained through
conscious or intentional writing. As Burroughs notes, “all
writing is in fact cut-ups.”

Burroughs wrote a trilogy of experimental novels using these
methods: The Soft Machine, The Ticket That Exploded, and
Nova Express. In The Soft Machine, Burroughs drew the
correlation between language and our bodies. He imagined
science-fictional “soft machines,” or machines which encase
the body and metamorphose it at the molecular level,
insidiously inscribing subliminal messages directly into the

Eugene Thacker/Biotech Hobbyist

body at the cellular and molecular level. Burroughs’ general
point had to do with control: that our language not only affects
how we sense the world (the terms, concepts, and metaphors
we use), but our senses can also affect the language we
develop for talking about the world around us. For Burroughs,
the creation of new modes of using language, and new modes
of writing, was crucial because it could act like a beneficient
“word virus,” using new metaphors, concepts, and grammatical
structures to re-structure our sense of the world. For Burroughs,
language is the DNA of our culture, affecting both our sense of
the world, and also of our bodily being-in-the-world.

However, writers were not the only individuals to make
connections between the body and language. In the history of
molecular biology and genetics, there is also a long tradition of
associating biomolecules with linguistic metaphors: from Erwin
Schrodinger’'s notion of genes as a “law code,” to Francis
Crick's use of information metaphors to talk about DNA, to
Frangois Jacob and Jacques Monod’s discussion of protein
synthesis as a computer “program.” The historian of science
Lily Kay calls such examples “scriptural metaphors,” and we can
find them continued in the present day, in areas such as
bioinformatics, genomics, and proteomics. In these fields the
advance in computer technology has made it possible to
directly correlate DNA and code, as demonstrated by online
genomic databases or protein modeling tools.

What kinds of cross-pollinations might there be between these
two views of the relationship between body and code? Could
Burroughs’ techniques be used to “splice” and “fold”
biomolecular sequence data to produce new uses of language?
Could such texts be recombined to generate novel polypeptide
sequences that assemble to form proteins?
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PROJECT OVERVIEW

Finally, English-language text is commonly represented in ASCIl. Using a 7- or 8-bit coding model, certain number define certain
English language characters. The texts can, of course, be of any kind. For instance, the following explanatory text is take from the
Human Genome Project website:

“What's a genome? And why is it important? A genome is all the DNA in an organism, including
its genes. Genes carry information for making all the proteins required by all organisms. These
proteins determine, among other things, how the organism looks, how well its body
metabolizes food or fights infection, and sometimes even how it behaves. DNA is made up of
four similar chemicals {called bases and abbreviated A, T, C, and G) that are repeated millions
or billions of times throughout a genome. The human genome, for example, has 3 billion pairs
of bases. The particular order of As, Ts, Cs, and Gs is extremely important. The order underlies
all of life's diversity, even dictating whether an organism is human or another species such as
yeast, rice, or fruit fly, all of which have their own g and are t lves the focus of
genome projects. Because all organisms are related through similarities in DNA sequences,
insights gained from nonhuman genomes often lead to new knowledge about human biology.”

{Source: http://www.ornl.gov/hgmis/project/about html}

If we follow the procedure described above by Burroughs, we can combine this descriptive text on the genome with a literary text,
for instance, the following citation from the novel Our Lady of the Flowers, by Jean Genet:

“He doesn't say the word to himself, but rather | listen with him in his head to the ringing of
chimes that must be made up of all the sonorous qualities of color-saturated lilies, the
sonorism made of porcelain, glass, water, ether. His head is a singing corpse. He himself is a
velvet feast in skips, with the violin in front and orange petals on the back of the jackets, down
a sunken April amnesia. These words are not articulated, but, since they are only felt, are
rather spat out of his throat in a tangled mass; it is a movement of the thorax. The text swells
up like a bladder, grows unable to llow the world and himself with it, and then
subsides. He wants to get away. And as slowly as he can. He opened the door without anxiety,
went out on the landing, leaned over, and looked down the silent stairwell, between the
apartments, at the glittering ball of cut crystal. Then he walked down the nocturnal carpet and
into the noctural air, through the silence which is that of eternal space.”

We can use an open-source Perl module to automate the actual “cutting” and “recombining” process (by defining the word count,
cut sites, input data, etc.), which will operate on the “text” by operating on the numbers that code for the letters of the text. By simply
combining these 2 different ASCII prose texts, we come up with the following:

“and into the noctural air, through the silence which and Gs is extremely important. The order
underlies throat in a tangled mass; it is important. The order underlies all of a genome. The
human g for pl bolizes food or fights infection, and sometimes looked
down the silent stairwell, between the apartments, at are themselves the all of which have
their own genomes in an organism, including its genes. on the landing, leaned over, and T, C,
and G} but rather | listen with him in his he walked down the nocturnal carpet porcelain, glass,
water, ether. His head at the glittering ball of cut crystal. or fights infection, and sometimes
even how focus of genome projects. Because all The order underlies all say the word millions
or billions of times throughout a other things, how the organism four similar chemicals {called
stairwell, between the information for making all the proteins required it is a feast in skips,
with the mass; it is whether an organism is human it is a movement of the thorax. The text
down the silent stairwell, how wvell its another species such as yeast, rice, or yeast, rice, or
fruit fly, all of which even how it behaves. DNA is made can. He opened the door without
anxiety, as yeast, rice, or qualities of color-saturated velvet feast in skips, with of all the the
ringing of chimes that must of genome projects. Because all organisms are related movement
of the thorax. and then subsides.”

To summarize: the ASCII_DNA project attempts to devise coding models for 3 types of code (DNA, protein, and ASCII prose). The aim
in doing this is to see at what points the translation between these codes breaks down, at what points information turns into noise.
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ASCII_DNA

Example 1: DNA to ASCIl prose text. Here specified DNA sequence {which can either be taken directly from the individual
using laboratory techniques, or from a pre-existing sequence from a genome database) is translated into a “cut-up” text.
The DNA sequence would be entered into a Web interface, whose backend may be Perl, CGlI, or in another language. The
sequence would be ported through the CCM. The CCM would not only define the code correspondence, but would also
define the “splice” and “fold” sites from pre-existing genomic data. Alternately, the interface would offer the user options
for dictating these variables (e.g., cut sites, length of fragments, total word length, recombination frequency, repeat
fragment tolerance). In this example the emphasis is on DNA generating prose text.

Example 2: ASCIl prose text to protein. Here a pre-selected text (which can be taken from a range of sources) is translated
into amino acid sequence. The text would be entered into a Web interface, which would send it through a CCM which
would not only do the code conversion, but which would also extract structural data for proteins. This data would output
an amino acid code, which would then be sent to a 3-D molecular modeling application (e.g., Java-based online application
or other freeware applications/plug-ins), which would then model a protein. That protein could then be synthesized in the
lab. The emphasis in this example is a prose text generating a novel protein structure.

Data Resources

For the execution of CCMs there are four general types of databases that could be accessed:
1. Genome databases (sequence data at GenBank or Ensembl)
2 Protein databases (sequence data at PDB, or Protein Data Bank)
3. Protein databases (structure data at PDB linked to 3D modeling)
4, Text databases (text resources at Project Gutenberg or textwarez.com)

The way in which the databases are accessed will depend on the particular CCM. For instance, in the conversion between digital
DNA and ASCII, a gene in the GenBank database of the human genome may be converted into ASCIl text, based on its sequence
properties (actual sequence, promoter/inhibitor sites, splice sites, SNP variations), thereby creating a novel text. Conversely, in the
conversion from ASCII to digital protein, a text fragment from a text file in the Project Gutenberg database (for instance, the text file
of Kafka's “The Metamorphosis”) may be converted into amino acid sequence, which may then generate a novel protein structure.
This protein structure could not only be modeled in silico (using RasMol or related software), but it could also be synthesize in vitro.
This last step would complete the overall loop, which takes us from “wet” molecules, to computer data, back to wet molecules again.

—&—
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ASCII_DNA

Introduction

The ASCIL_DNA project contains two general classes of genetic code
manipulation. The first is the use of a text-filter to simply extract the amino
acid code from a text {excising the 6 letters not represented by single-letter
protein code). The second is the application of molecular biological
processes to manipulating text. Both of these constitute “bio-logics” through
which data is manipulated to generate novel (non-scientific) results.

This report pursues the first approach, the direct extraction of protein and/or
nucleotide sequence from literary text.

I

As a way of assessing the data, it will be helpful to generate some “contro
data using already known and studied proteins, put through the same
databases and tools. This is pursued in another report, and follows the
procedures explained in textbooks such as Developing Bioinformatics
Computer Skills.

Method

One way in which this can be easily achieved is to use a program that will filter ASCll text, either so that only 4 bases of DNA remain,
or so that only 20 amino acids remain. We can begin with an ASCIl text: our model text has been Genet’s Our Lady of the Flowers.
The passage begins: “He doesn't say the word to himself, but rather | listen with him in his head...”

A text filter application will use a pre-set table of values which are in this case a table of 20 letters that correspond to amino acids:
Amino acid sequence: protein code, represented as a series of combinations of 20 “letters”:

G - Glycine (Gly), P - Proline {Pro), A - Alanine (Ala), V - Valine (Val), L - Leucine {Leu), | - Isoleucine {(lle),
M - Methionine {Met), C - Cysteine (Cys), F - Phenylalanine (Phe), Y - Tyrosine (Tyr), W - Tryptophan
(Trp), H - Histidine (His), K - Lysine {Lys), R - Arginine (Arg), Q - Glutamine (GIn), N - Asparagine {Asn),
E - Glutamic Acid (Glu), D - Aspartic Acid {Asp), S - Serine (Ser), T - Threonine (Thr).

It will then begin “reading” the text, looking for letters that match, keeping matches and discarding non-matches. The values can be
expected to be high, since the alphabet contains 26 letters, compared to 20 amino acids.

Filtering the above phrase would return the amino acid sequence:
HEDESNTSAYTHEWRDTOHIMSELFTRATHERILISTENWITHHIMINHISHEAD

—&—
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Approach 1:
Direct Sequence

Submiission

Using the same technique ({done Using a proteomic text filter, we get the amino acid sequence:

manually) to the entire Genet fext, we o ot o wrdthimseltiratherllistenwithhiminhisheadttheringingfchimestt feptall

can then come up with a novel protein s I 3 e T

code. The original Genet reads: thes_nrsqaI_mesfclrsairat?dllll_ . y etherHi N
Hel Ifisavelvetf kipswiththe ntandrangepetalsntheackftheacketsdwnasnkenA

“He doesn't say the word to himself, but prilamnesiaTh Isarentarticlated yarenlyfeltareratherspattfhisthrati led

rather | listen with him in his head to the siti tfthethraTk lisplikealadderg; I llwth Idandhimselfwithi

ringing of chimes that must be made up of tandtt idesH g yAndasslwlyast He Ithedrwithtaniety thelandi

all the sonorous qualities of color- gl lverandlkeddwnthesil irwell heay ttheglitteringallfcterystalThen

lintthenctrnalairth

saturated lilies, the sonorism made of
porcelain, glass, water, ether. His head is a

singing corpse. He himself is a velvet feast As a beginning point, the sequence
in skips, with the violin in front and orange was searched for similarity against
petals on the back of the jackets, down a PDB (using a FASTA search). PDB
sunken April amnesia. These words are returned three possible matches.
not articulated, but, since they are only The first two had E-values of 3.1, the

structure prediction.

into the nocturnal air, through thé silence
which is that of eternal space.”

SPLIGE TYPES IN BIOINFORMATIGS

Eugene Thacker/Biotech Hobbyist

The amino acid sequence was then put into a query in SWISS-PROT database, which does do homology modeling {(predictive).
However, because SWISS-PROT performs homology modeling, it requires a minimum about of similarity before it will return a
positive result. If there is no similarity, it does not model the protein. Other protein prediction servers {such as the Biology Workbench
and Predict Protein) operate in a similar way. The difficulty is that, without any reference point, there is no criteria for deciding how
a given sequence of amino acids will fold.
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Approach 5:
Backtranslation Direct Submission

The conclusion at this stage is that, due to incomplete
knowledge of all proteins, and due to stringent protein
prediction tools, the extraction of protein code from ASCII text
doesn't easily model 3D proteins. Length is not the factor, nor is
the level of recombinations.
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biotxt is a Java-based
application which utilizes
bioinformatics tools and
resources to generate
novel protein structures
from any input text.

biotxt enables the user to input any
desired text {literary and poetic input texts
are especially encouraged). That text will
then be analyzed by bioinformatics tools
using genome and protein databases. The
result will be a protein model derived from
the input text. This protein can be viewed
as a 3-D structure.

biotxt combines a number of functions of
pre-existing  bioinformatics utilities,
including: BLAST (NCBI, National Center
for Biotechnology Information), 3D-pssm
{Structural Bioinformatics Group, Imperial
College, UK), and RasMol {Microbiology
Dept., Univ. of Massachusetts).

biotxt needs an input text to begin. A
selection of public domain literary texts
can be found at the Project Gutenberg
(link: http://promo.net/pg/), as well as at
textzcom (link: http://textz.com). Or, you
can input your own letters, emails, code,
confessions, etc.

biotxt version 1.0 was designed by Eugene
Thacker and Wen Tian for Biotech
Hobbyist. Java programming by Wen Tian.

biotx«t is an open source project.
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This is a project which is in development, and which, for a
number of reasons, will probably never be finished. The idea
is to integrate cryptography and related traditions of secret
writing with molecular biology.

The basics of cryptography can easily be ported into molecular biology, thanks to the
prevalent metaphors of “information” and “code” which abound in genetics. A plaintext
({the message) can be converted into a ciphertext {the encrypted stuff) using a particular
key (rules for conversion between plaintext and ciphertext). In this case, the plaintext
would be any text message (say, an aphorism from Nietzsche), the ciphertext would be
a DNA sequence, and the key would be a table which converts certain letters or letter
combinations into one of the four DNA bases (A, T, C, G). The complexity of this type of
encryption is limited, due to the fact that four bases of DNA {four characters) must
account for over 24 characters of the alphabet plus punctuation. Similar experiments
along these lines have been performed using DNA as an encryption tool {see Richard
Lipton's work on using DNA to crack the DES).

DNAGrypte

The attraction of DNA cryptography is that it brings together the military-political
thinking of cryptography with the biological thinking of genetics. A sequence can be a
cipher, a molecule can be a message, the body of an in vitro plasmid can be a living
secret. Living cryptography. DNA cryptography in the computer opens the doorto DNA
cryptography in the wet lab. /n vivo cryptography: This gets a little kooky, because it's
not hard to imagine actual cryptography being taken to the biological level, with secret
messages encoded as DNA sequences, and then synthesized in the lab, then inserted
into a living body {either in a plasmid or in an extra, artificial chromosome). This is not
only impossible to detect, but impossible to decode, unless the biological tools of DNA
sequencing are available. At any rate, you would have to have a pretty major secret to
go this far.

The Perl source code for encrypting any text into DNA code is as follows:
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#!/usr/bin/perl

Smessage = <<MESSAGE;

“Perhaps the entire evolution of the spirit is
a question of the body; it is the history of
development of a higher body. The organic is
rising to yet higher levels. Our lust for
knowledge of nature is a means through which
the body desires to perfect itself.” -Nietzsche
MESSAGE

print "message:\n";
print "Smessage";
print "\n\n";

Sencoded = toDMNA (Smessage) ;
print "encoded:\n";

print "$Sencoded";

print "\n\n";

Sdecoded = fromDNA (Sencoded) ;
print "decoded:\n";

print "$decoded";

print "\n\n";

sub fromDNA {
my Sencoded = shift;
my (Q@chars, S$groups, $i, Sdecoded);
@chars = split(//,$encoded) ;
Sgroups = scalar @chars / 4;
foreach $i (0..Sgroups-1) {
Sfirst = 4 * $i;
Slast = (4 * $i) + 3;
@ouad = Q@charg $first..S$last];
Sdecoded .= fromQuad(\@quad) ;
}
return Sdecoded;

t

sub toDNA {
my Smessage = shift;
my (Q@chars, $c, S$encoded);
@chars = split(//,Smessage);
foreach Sc (Qchars) {
Sencoded .= toQuad(ord S3c);
}
return Sencoded;

}
sub fromQuad {

my $DNA = (
At = 0,
et = 1,
Gt = 2,
T = 3

)i
my ($quad, $num) ;
Soquad = shift;
foreach $i (0..3) {
Snum += $DNA( $Squad 3-$i]} *

(4**51) ;
}
return chr Snum;
}
sub toQuad {
my $DNA = (
0 = 'a',
1= 'c,
2 = 'G',
3 = T’

)i

my ($dna, $nucleotide, $num, $digit) ;

Snum shift;

foreach $i (0..3) {
Sdigit = Snum % 4;
Snucleotide = $DNA( $digit} ;
Sdna = Snucleotide . 3dna;
Snum = int (Snum/4) ;

t

return S$dna;

The script will display both the plaintext and the ciphertext.
The encoded DNA sequence of the above message is:

AGAGCCAACGCCCTAGCGGACGACCTAACTATAGAACTCACGGACGCC
AGAACGCCCGTGCTCACGGCCTAGCGCCAGAACGCCCTCGCGTTCGTA
CTCCCTCACGGCCGTTCGTGAGAACGTTCGCGAGAACTCACGGACGCC
AGAACTATCTAACGGCCTAGCGGCCTCAAGAACGGCCTATAGAACGAC
AGAACTACCTCCCGCCCTATCTCACGGCCGTTCGTGAGAACGTTCGCGA
GAACTCACGGACGCCAGAACGAGCGTTCGCACTGCATGTAGAACGGCC
TCAAGAACGGCCTATAGAACTCACGGACGCCAGAACGGACGGCCTATC
TCACGTTCTAGCTGCAGAACGTTCGCGAGAACGCACGCCCTCGCGCCC
GTACGTTCTAACGTCCGCCCGTGCTCAAGAACGTTCGCGAGAACGACA
GAACGGACGGCCGCTCGGACGCCCTAGAGAACGAGCGTTCGCACTGC
AGTGAGAACCCACGGACGCCAGAACGTTCTAGCGCTCGACCGTGCGGC
CGATAGAACGGCCTATAGAACTAGCGGCCTATCGGCCGTGCGCTAGAA
CTCACGTTAGAACTGCCGCCCTCAAGAACGGACGGCCGCTCGGACGCC
CTAGAGAACGTACGCCCTCGCGCCCGTACTATAGTGAGAACATTCTCCC
TAGAGAACGTACTCCCTATCTCAAGAACGCGCGTTCTAGAGAACGGTC
GTGCGTTCTCTCGTACGCCCGCACGCTCGCCAGAACGTTCGCGAGAAC
GTGCGACCTCACTCCCTAGCGCCAGAACGGCCTATAGAACGACAGAAC
GTCCGCCCGACCGTGCTATAGAACTCACGGACTAGCGTTCTCCCGCTCG
GAAGAACTCTCGGACGGCCGATCGGAAGAACTCACGGACGCCAGAAC
GAGCGTTCGCACTGCAGAACGCACGCCCTATCGGCCTAGCGCCCTATA
GAACTCACGTTAGAACTAACGCCCTAGCGCGCGCCCGATCTCAAGAAC
GGCCTCACTATCGCCCGTACGCGAGTGAGAGAGAAAGTCAGAACATGC
GGCCGCCCTCACTGGCTATCGATCGGACGCCAAGG

A further version of this would be to use protein code {20
amino acids for 24 letters of the alphabet plus characters).
Using protein code would have the additional advantage of
possibly being modeled using 3D molecular modeling
programs. Maybe such a protein could actually be synthesized
in the lab and made into candy or something edible.

DNA Crypto scripts were created by
Steve Hodges and Eugene Thacker.



biotech - eugene 25.8.04 4.18 pm Page 20 $

Uuliuouuue

cut DNA at specific recognition sites.
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all the restriction enzymes and their cutting sites. It then applies this to the texts
you've imported, resulting in a re-mixed text in the right-hand window.

I found Nikanj inside the family house, talkiand
see that the goat is well taken care of, and drere
now bck from Nikanjd. But Two-eyechange was so
rapid, the overthrow so complete!

Morning, dismal and wet, at length dawned, and dis.
Both looked alarmed when they ething to you. One-
eye sat down anits white steeple and clock, which
indick at me, they seemed to relax a little. I
loostantly, One eye, which had that night been myto
Nikanjuntil One-eye shut her one ey, pacing them
with quick steps, as if I sough adrenaline, food
and sex. I sat down on the floor and let myself
work out the y little goat, bleat, Cover the table
with something to eat, and seated herself at her
table, and ate and drank until by the rain which
poured from a black and comfortless sky.

I continued walking in this manner for some time,
endeavourinhen I came in. It was used to its
children com One-eye, and said One-eye, you want
to take care of the goat, and go to sleep while
you are doing it, and in the meantime the goat
might run kness of fear; and I hurried on with
irrellected within itself no, and again Two-eyes
let her little dish stand untouched, analk in fear
a of other plant and animal species that it had
dealt with recently.elf said, I fell asleep when I
was out.

Next day the mother said to Three-eyes, This time
th, I came at length opposite to the inn at which
It kept the others alive in a kind oches her food
and drink, for d, I Its most noticeable underscent
was Kaal, the kin group it was born into. I had
never met its parents, but I knew the Kaal scent
from other members of t there is food. But Two-eye
Swiss diligence: it stopped just scent on

hard drive, or publish it and gain world-wide notoriety.

Nikanj,goat innd, on the door being opened, I
perceived Henry Clerval, who, on seeing me,
instantly sprunghe Lo kin groun and was tired with
the walk and with the heat of tyou! how fortunate
that you should be here aranslated directly into
English because its meaninthen, instdelight on
seeing Clerval; his presence brought back to my
thoughts my father, Elizabeth, and all those scenes
of home so dear to my recollection. I grasped his
hand, and in a moment fotainly. But then, neither
could Nikanj escape her or any of its mates. The
Oankali said the chemical bonds of mating wereed
in the song, defore, in the most cordial manner,
and we walked towards my college. Clerval continued
talking for some time about cWe don't know yet
whether we waery well. And when Two-evyes thought
that Three-eves was fast asleep she used her
little charm, Bleat, my little goat, bleat, Couade
my father that all necessary knowledge was not
compriseor travel to it. But right now the

shuttles allotted o go away again, Bleat, bleat,

my little goat, I pray, And take the table quite
away, and Three-eyes had seen everything. Then Two—
eyes came tohe Vicar of Wakefield :--'I have ten
thousand florins a year without Greek, I eat
heartily withoutn't want to stay here," the male
said. "We'll come back when there's a ship.”

Nikanj stood up?unfolded, as Humans say. "I can't
tell you when thes not eat. When she is gives me
the greatest delight to see you; but tell me how
yo area. It isn't lisomething to ealizabeth.”

"Verof cut wood."

The pair stumbled ered with the best of food, much
better than any we have he mean to lecture you a
little upon their account myself.--But, my dear

—&—
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<prtype html public "-//w3c//dtd html 4.0
transitional//en™>

<html>
<head>
&#151;>

<FONTp? author= &tollbar-darkshadow—

color:black; scrollbar-face-color:black; scrollbar—
highlight-color:black; scrollbar-shadow—
color:white; scrollbar-track-color:black>

<style typeessage 1is, who it is being sent to, and

then the text of the message. However fication
and

information retrieval</font> <blockquote>
<pr<font face="Arial Narrow™>mal, that safe.
</p>
<P
For several days, I changed without attractin

is inataille<p>Thmessages to be sent. It is
designlogo.gif™ ALT="Logo: Clastoderma +DELTA™
BORDER="0" style="HEIGHT: 179px; WIDTanges were
sensory. Tay

philosophy, but the hyper-texted body as both: a
wired nervous system embedded

in living (dedicated) flesh.

<br><p>The hyper-texted body with its dedicated
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same thing in a deceptive form.make sure
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applications ="#00cther water.
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As quickly as I could, I learned again to understand
and accept my sensory impotopia back to the age

of the primitive politicsd. Air is the parody of
water. The brain is the parody

of the equator. Coitus ailable to applications that
don't

use TCP. This strategy of building several
levels of protocol is

called "layering™. We think of the applications
programs such as

mail, TCP, and IP, as being separate "layers",
ean</a> </font><font color="#0000FF" sd.
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ace="Arial"> <a
href="E_ack.html™>Acknowledgements</a> <br>

<img SRC="WB01586 .gif™ ALT="WB01586 .gif (1523
bytes)™ hbefore. I wrtuality seriocusly,

it demands its are reciprocally transformed, the one
into the o to manage a specific physical medium, such

as Ethernet ors</a>&anbsp;</font><font crphosis
since he was my same-sex Human parent. But I did not
feel drawn to him as I should have. Nor did I feel
drawn to Lilith, my bd digital superhighway, and to

beconation or transformation of these movements that
the

alchemists sought as the philosoprs or a
href="E_idet.html"™>TIdentification

and Information Retrieval</a> </font><img
SRC="tic.GIF" ALT="tic.GIF (126 bytes)™ WIDTH="17"
HEthers for me. She had done that for tn a sea a
rotten tooth, a snould be completely invisible to the
user.

As far as/font>
<br> all signs of d ofto natiocnality.

<br><p>An umbrella, a sexagenarian, a seminarian, the
smell of rotten eggs, the hollow

eyes of judges are the roots that nourish love.
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Internet documentation
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because TCP/IP i (1523 bytes)ought of going to her, I
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an inabili comes up with the corresponding Internet

address. Most of the network software deals strictly
in terms of rbeyella minutissima Meyl.</a> ¥ <a
href="#Clastoderma pachypus Nann.-Bremek.>Clastoderma
debaryamum A.t me, they seemed to relax a little. I
looked very Human&#151;especially if they compared me
to Nikanj, who wasn't Human at all.

</B>
<P

The Humans smelled most obviously of sweat and d have
prMovement is a figure of love, incapable of stopping
at a particular being, and

rapidly passi.e. to start a conversation that will

continue for some

time) . However at some level, information
fromchinostelium

bisporum (Olive &amp; Stoianovitch) Whitney &amp;
Olive</a> ) <a href="#Echinostelium brooksitice me
when I caic space.

<then he falls again, ant to

transfer a 15000 octet file.
T.E.Brooks™>Echinostelium

Most eller &amp;

coelocephalum H.W.Keller &amp; T.E.Brocks</a> ¥ <a
href="#Echinostelium collicullosum K.D.Whitney &amp; H
It hocess, grisly yet creative,

spatial yet memoried, in full violent play as the
hyper-texted body. Always

schizoid yet fully integrated, the hyy emerging, in
order to reenter.

<br><prLove and life appear to be separate only
because everything on earth is broken

apart by vibrations of varicus amplirive before

datagram 13. It is also possible that scmewhere
in the network, an

error will occur, and scme datagram won't get through
at all. In that

case, that datagram has to be sent ol Pando</a> ¥ <a
href="#Echinostelium lunatum L.S.0live &amp; Stoup.
Somehow, though, I had never noticed that scent on
Nikanj, never separatedwith multi-media

graphical interface screens, makes new best tele-
friends on the MO0, writes

electronic poetry on the disappearing edges of video,
sound, and text

integrators, and insists sun.

<br><p>The trees that forcefully soar end up burned
by lightning, chopped down, or

uprooted. Retdiffer. When TCP/IP is used on top of
¥.25, the X.25 interface breaks

the datagrams up into 128-byte packets. This is
invisible to IP,/p>

<pr<font face="Times New Roman" seither could
Nikanj escape her or any of its mates. The Oankali
said the chemical bonds of mating were as difficult
to break as ion, privileging instead the tendencies

of technotopia towards new and m form of solar love
is a cloud datagram p" siz<P>

"We don't know yet whether we want to emigrate,™
thety to the will to

ck to earth in the form

of rain, while lightning staves in the layers of the
atmosphere.

<br><p>The rain is soon raised up again in the form
of an immobile plato datagrpaque but translucent at
base</b>, (26) by transmitted light black (267.
Black), (27)

under reflected light black, (28) filled, (Humans
locked at one ancther. They stilhe leading-that
liquefies under the

excit may seem like TCP is doing all the work.

And in small networks that is tru/b>,

(35) peridiay here,™ the male said. "We'll come
back when there's a ship.™

</he

Internet equivalent of the Paris Commune:
anacandalize, in the same way as the cadaver and the

darkness of cellars. he John von Neuman Supercomputer
Center, a

couple of Ethernets there, a series of 56Kbaud phone
lines to s, (41) peripherial capillitium no foanj.

</p>
<P
Nikper-texted body, the virtual class is

the particular interest that must be overcome by the
hyurity, but with

different reactions.

<br><p>rWhen my face is flushed with blood, it
interface between TCP and IPan" size="3"><i>(48)
Columella present, (49) cylindrical, (50)

ab at me. "Eka, why don't you show themP™
</p>
<P
I wt of the

hyper-texted body, Nietzsche is data trash to the
smooth, unbroken surface of

the virtual class.<p><br><p>no copyright 2002
textz.com - no rights reserved<p>

<script language=javascript>pcances, whic a given
system. Cl pm in
diam., ("
</p>
<P

The female gave me a look that I had seen too often
not to recognize. She said, "But I
t=7616&1d=1014328484829";

parent.menu.location.href = "menu.php?text= hhyper-
texted body&id=1014328484829";

parent.panel.location.hrground are not fertile like
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<!DOCTYPE html
PULIC "-//W3C//DTD HTML 3.2//EN">

<!--Converted with LaTeX2HTML 97.1 (release) (July
13th, 1997)

e TCP/IP protocols</h2>

<p>rCopyright laws are changing all over the world,
be sure to check

Wells - The Island Of Docto</title>

<meta name="description™ content="Online Literature
Library - H G Wells - The Island Of - Chapter 15 -
Concerning The Beast Folk.™ />

<meta name="keywords" conE="description™ CONity,
anree Plain Vanilla Elecland Of Doctor Moreau
Chapter 15 - Concerning The Beast Folk.™ />

<1A NAME="keywords" CONTENT="abs miura'™>
<META NAME="rescurce-type" CONTENT="document'>
<META NAME="distribution" CONTENT="global™>

<META HTTP-EQUIV="Content mail.
protocol for mail.

First, there is a
This defines a

set of commands which ine Geometrico Demons
href="index.html™>Contents</a><br />

<a href="/">Home</a><br />

<a href="/authors/™>Authors</a><br />

<a href="/faqg.html">Contact</a><br />

</strong>

</td><TD>

<hl><a href="index.html™>The Island Of Dony, <BR-
Miura@zi.biologie.uni-muenchen.de</STRONG></E>

<P ALIGN="ILEFT">

Amoebae of the cellular slime mould <I>
Dictyostelium discoideum</I> normally live as single
cells in forest

litter an IP. TCP is responsible for making sure
that the commands

get through to the other end. Ite:
listlf that the key

neither this

was turned.
mass which

Then ,000 cells forms a multicellular

behaves as a singr one datagram, e.g. the text of
the mail, TCP will split it

up 1into several datagrams,
stated month. A

anlast day of the

preliminary version may often be posted for
suggestion, comment

and editing by those the door, and I heard ',5'-
monrotocol, rather than being part

of the specifications for sendink file sizes

in the first week of the next month.
program has

Since our ftp

a bug in it that scrambles the date [ tried to fix
and failed] a

lock at the file size will have to do, but we will
tryroving eye caught the position of my arm and he
age, up to 1075 cells coordinate their ons, there
are still scme kinds of

applications that don't need them. However
there 1is one conservgomery

to clear mresponds to the
polarity of migration. A large body oto

IP. As with TCP, you can think of IP as a
library of routiight letters written, etc. This

projected audiencom renes of cyclic AMP generated at
the anterior

tip propagate towards the tail and induce the
chemotactic movement of cells tok of the applicat
as we release thirty-two text

files per mond the tendencyaxis, chemotaxieach of
which calls on

the services of the layer below it.uterized
population, then the

total shoulolutely bounded thei the mechanism

of phototaxis is still unclear. It has been known
that slug that provides services need bl0,000 x
100,000, 000=Trillion]

This is ten thousand titles each to one hundred
million readers,

which is onlny possibility of discbedience or
dispute.

<P>

Certain matters, however, in which old instinct was
at war

with Moreau's convenience, were in a less stable
condition.

A series of propositions called the Law (I bad
already heard them recited)

battled in their minds with the deep-seated, ever-
rebes of slug behavconnected together by
gateways. The user

should be able to access computers or other
resources on any of these
networks. Datagrams will often pass t

When all other email fails try our Executive
Direnevitable suggestions of that flavour.

Mion direction; they elongated and decreased the
diamey invisible to the wuser.

As far as the user is concerned, all he needs
to know in order to

acc), please
FTP directly to the Project Gutenberg archives:

[ Mac users, do NOT point and click. . .type]

ftp uiarchive.cso.uiuc.edu

o that I owed my stalking by the Leopard-man, on
the night of my arrival.

—&—
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But during these earlising the rm Moctet™ is used
by Internet documentation

for such 8mget [ to get files. . .set bas a general

atmosphere coward the light source. Furthermore, it
was discovered that light

irradiation enhances secretion of cyclic AMP from
the slug you some information

about how to get to the system. FF*THE SMALL
PRINT!*, had a total area, I suppose,

of seven or eight square miles.&lt;2&gt; It was
volsults. Laterally irradiated indicate which s
if there is someefs; some fumarcles

to the northward, and a hot spring, were the only
vestiges of

the forces that had long since originated it. Now
and then a faint

quiver of earthquake would be sensible, and
sometimes the ascent

of nce cell

movthat will be discussed later.) Note that
128.6.4.19 this etext if you want to.

*BEFORE!* YOU USE OR READ THIS ETEXT
By using or reading any part of this PROJECT -tm

etext, you indicate that you understand, agree to
and accept

this "s
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Type: Stand-alone Java application, with ability to import/export PDB files.

Description: A 3D cellular automata which will function as a molecular generator. Lifecube will take
proteins and, using a-life, scramble/recombine them into new molecular structures. 3D protein
molecular structures will be input to Lifecube, which will then implement the structure as a 3D CA
grid (atoms of molecule = cells in CA grid). Lifecube will then run as a CA, and can then at any
point output a new 3D molecular model (PDB format). This model can then be used for further
visualization in other applications, or can be used as the basis for a protein database search.

Resources: The Protein Data Bank (http://www.rcsb.org/pdb) is a major repository for information of
identified protein sequences and structures. Performing a search by keyword ({'p53") or ID (1A17)
will return search results. You can view the PDB file as well as the 3D structure. In the PDB file, the
"ATOM" header gives molecule info {type, X, v, z coordinates, molecular weight). Info on the PDB
file format is at: http://www.rcsh.org/pdb/docs/format/pdbguide2.2/guide2.2_frame.html. Basic info on
proteins, protein structure, etc. is available at: http://www.rcsb.org/pdb/educationhtml. Info on
molecular modeling software {(many freeware) is at: http://www.rcsb.org/pdb/software-list html.

Note: This project is not finished, but is in a prototype stage. But I'm lazy, so maybe we'll never finish
it. Design by Eugene Thacker. Initial programming was done by Saurabh Verma and Nat Nguyen.
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This Java applet uses the model of the aphorism
or the fragment to translate between DNA,
amino acid code, and English-language text.

A series of pre-selected texts were chosen for the text-
manipulation process. These texts initially included scientific
articles, philosophical texts, patent records, science fiction, and
so forth.
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Note: If you're lazy and don’t want to read all this gibberish, here’s the run-down. People (no not
people, mathematicians actually) have already built computers that run on DNA. We call this
biocomputing. Mot silicon, but carbon; not code, but molecule. No one knows what these DNA
computers are good for, but they're kind of cool all the same. And we want one. But, no one sells
one, and even if they did it would probably be overpriced, under-designed, and sold exclusively to
military units for the d ion of biok Is or hing. So the aim here is to begin to build our
own DNA computer, our own personal hiocomputer, a PC for bio-freaks. Hence the pun PhC.
Luckily, the component parts of a DNA I are readily available and can be ked to make

a DNA computer. This is the first step towards doing that. Now the long version:

32
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APEA>E: Pyrsonal bioComputing
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APE> & Personal bioComputing

Biomediia Lab at Georgia Tech. For biotech hobbyists. about a DNA calculator that spends
days calculating 1 + 1 and then
romas 1in with 2?2




A Biotech %
Hobbyist
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3. Thesis on Black-Box Biotech

Will personal computing happen to biotech? Will the PC, the
iMac, the PDA, and Linux happen to biotech?

To understand the relevance of this question we can consider
an analogous instance: the emergence of the personal
computer in the 1970s. The first computer “kits” {the Altair 8800,
the Apple 1) were sold in parts which the user assembled. Such
assembly gave the kits a customizable feature, while also
encouraging a DIY approach to computing and computer
science. The kits were sold in magazines such as Popular
Electronics, and a whole subculture developed around this
unique form of computing, a “hobbyist” subculture which
produced home-made publications during the 1970s such as
Computer Hobbyist and Creative Computing.

“Computer” at this point had meant, first, mainframe, room-
sized, military research computing {such as the ENIAC), and
secondly, impersonal, user-unfriendly computers in businesses
and offices {(such as those built by IBM). The dual connotation
of military and business is the “official” history of the computer.
No one could imagine what a single person would want with a
small, home-made, computer kit. Yet the Altair kit became one
of the most popular small computing items, and its success
helped to spawn similar kits, including the first Apple.

The hobbyist subculture which emerged around personal
computing valued certain things: a commitment to the
innovative potential of the individual, a liberal belief in the

4. Thesis on the Biotech Hobbyist

A biotech hobbyist, not unlike a computer hobbyist, critically
“takes up” an array of specialized knowledges and practices, in
ways that are unofficial, unsanctioned, unintended, playful,
creative, personal, affective, surprising, and ethical.

Like the computer hobbyist, the biotech hobbyist is driven by an
interest in possibilities that are social and political, as well as
scientific and technical. Unlike the computer hobbyist, the
biotech hobbyist does not believe in a utopia of “biotech for the
people,” nor that biotech is a technological response to
problems that are social.

Like the computer hobbyist, the biotech hobbyist brings the non-
specialist into specialist zones of activity, involving self-directed
learning, hands-on experience, community-building, and shared
knowledges. Unlike the computer hobbyist, the biotech hobbyist
does not see this development of non-specialization as an
opportunistic means for establishing a start-up company.

What does a biotech hobbyist do, and why? A hobbyist may
been regarded as a non-specialist committed to and deeply
interested in a specialized field. “Specialization” here may have

o

democratic possibilities of new technologies, an interest in DIY
“hands-on” knowledges, and a counter-cultural investment in a
computer “revolution.”

Clearly not all of these visions have been realized. Computer
hobbyism turned into Apple Inc., Microsoft, and an array of
makers of PCs. Today we do not have to assemble our PCs; we
do not even have to install the system software. We barely even
have to use our PCs. Their capacities for data management,
data mining, consumer profiling and virus scaning far surpass
our capacity for free choice in a free market.

Nevertheless, there are lessons to be learned from the example
of the computer hobbyist subculture: Technology can be
expressive, but it is not value-neutral. Technologies are more
than a tool, they are a medium, and often what they mediate is
as much ideological as informatic. Technological
democratization or “globalization” is a problematic way of
defining an interior that acts as a whole. Knowledges are always
linked to disciplines, and disciplines are always linked to
institutional sites, even though the way knowledges operate
and the sites in which they are found may be unlikely,
situational, provisional, unofficial. Finally, a last lesson from the
computer hobbyist subculture. The computer revolution will
not be televised, but streamed, and you must have a paid-for
password (128-bit encrypted) and plug-in to enter the site.

disciplinary meanings (having a degree in biology), institutional
meanings (being associated with a research foundation),
academic meanings {(going to conferences on a particular
research topic), or pragmatic meanings (knowing how to
perform certain laboratory techniques). Therefore, a non-
specialist may know everything about proteomics, but can still
be a non-specialist. “Specialization” is as much a disciplinary
and institutional term as it is a scientific and technical one.

A non-specialist interested in a specialized field is therefore
confronted with the question of access. How do | learn more
about this? How can | not just read about, but actually do this?
How can | learn by doing? How can | develop my own
perspectives and responses? In short, how can | participate or
engage in this field in a socially meaningful way, without ever
assuming that | am a “specialist”?

Biotechnology is a highly specialized set of practices. A
hobbyist approach to biotech puts forth a basic challenge: that
a non-specialist (hobbyist) engagement with biotech can count
as legitimate knowledge in the contestation over the meanings
of biotechnology in our society.

Eugene Thacker/Biotech Hobbyist
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