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Genetic program (biological information) is
theintangible software of theliving organism.
It is not constituted by a chemical structure
like genome, but the program is stored in
chromosomes - the storage device of the cell,
the biochip. The chemical structures are
hardware components of the natural computer
biosystems (organisms) that encode chemical
information. By chasing a chemical trall to
locate the source of genetic information,
biologists are trying to find a hardware
solution for a software problem. Genome is
not genetic program, the cause of life.
Particulate gene does not exist. Lifecanonly
be understood in conjunction with the
Quranic revelations. Life is where science
meetsthereligion and the phenomenonisthe
solid proof of God's existence.
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Preface

M odern scienceenjoysahigh degreeof credibility inthe
contemporary soci ety, thanksto the advancement of technology
offering avariety of facilitiesand amenitiesto makelifeapleasure
on the earth. In the new-age world, human life is virtually
technol ogy-driven. Generation of new information and explanation
of natural phenomenahave beentheprovinceof sciencewithlittle
or no contributionfromreligion. Inspiteof this, peopleirrespective
of their educationd status and background do haveown religious
beiefsathough, of late, thereisconsderableerosion of belief in
religion. Apathy of thecommon manto theeffortsof scientiststo
debasethetheistic doctrineisvery much obvious. Thereisalso
no agency to act asawatchdog of purity of scienceandto guard
it againgt theinfluence of pseudoscientific developments.

Thisbook attemptsto expose certain unscientific concepts
that poseasstumbling block inthe advancement of genetic science.
Thesubject presented in thisbook isacontinuation of my earlier
work, “The Computer Universe: A Scientific Rendering of the
Holy Quran”. | have drawn materialsfrom that book and used
them lavishly inthe present one. However, theaim of thisbook is
to drivehomethe point that the parti cul ate gene concept iswrong,
and thewhol e biology including evol utionary biology hasturned
to bemoreof ajunk.

Figures 3.1 and 3.3 werereproduced from the websites
of PLoS Biology and http://butler.cc.tut.fi/~mal mivuo/bem/
bembook/02/02.htm respectively. The permission given to
reproducethemateridsat these portdsisagreat help andamode
for othersto emulate. Thisgestureis placed on record hereand
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acknowledged with thanks.

Englishtrandation of the Quranic versesquoted inthis
book isasgiven by A. Yusuf Ali (TheHoly Quran, AmanaCorp.,
Maryland, U.S.A.). | have however replaced wordslike ‘thy’
andverbendingslike*-est” withwordsand expressionsin common
usage.

Praise be to Allah — the Creator and Sustainer of the
worlds, for giving methe strength, determination and perseverance
al throughthiswork. | bow to Himinall humility.

February 1, 2006 PA.W.
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1 INTRODUCTION

Life, ever sinceit began, hasremained asthe mystery of
mysteries, to borrow the Darwinian adage, of thisworld. Biology,
thescienceof life, hasgrown at arapid paceboth vertically and
horizontaly. But the phenomenon of lifehassofar e uded definition.
A living cdll isahighly sophisticated irreducibly complex organic
machine. If we remove any part from the cell, it will ceaseto
function. Suchistheirreduciblecomplexity of thecdl so beautifully
designed and perfected by Allah. Thelack of understanding the
phenomenon of life hasaready impacted severd fieldsin biology
from cloning and bioethicsto synthetic biology and astrobiol ogy.
Perhapsthe most damaging consequenceisthe devel opment of
fa se conceptsand theoriesabout lifeleading to the generation of
alarge body of misleading information which the scientific
community is‘blissfully’ unaware of. Thuseven whenwedo not
know thekind of lifewhichwearefamiliar with, effortshave been
long since on to discover life on other planets. There are also
dliedentitieslike*gene and‘ gpecies , whichremainaselusveas
lifeitsalf. Although variousexplanationsmay be advanced for the
falureto definethem, thesinglemost important reasonisthat life,
the mother of all these phenomena, isnot understood properly,
and whatever perception wehave about itisflawed. Infact this
trio congtitutesthefundamental basisof biologica sciences. ‘ Life
isthevery subject of biology; the‘ gene' is(supposed to be) what
sugtainslife; and ‘ species isthebiological unit that issupposed to
undergo evolution. Onewondershow biology can proceedinthe
right directionwithout understanding these phenomena.
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Sciencehasfirmly established in the human psycheasthe
rationa knowledgefounded on factsextracted from meticulousy
carried out experimentsand observations. Scienceisthemedium
for human beingsto unravel the mysterieswoveninthefabric of
Nature. The success of technologies devel oped from scientific
knowledge has added irrefutable testimony to this view.
Unfortunately thisisnot thewhole story. Thereisa so the other
sgdewhich, tosay theleadt, generatesjunk | eading to misconception
of the natural realities. One such case is the particulate gene
concept.

Insciencelifeand geneticsareintimately linked. Genetics
isthewindow of scienceto view the phenomenon of life. Genetic
conceptsof heredity also form the contemporary view about the
causeof life. Thus‘thegene’ isviewed asthe entity behind the
functioning of an organism and its perpetuation. Currently, itis
believed that DNA isthegeneand henceblueprint of life. Inredlity
DNA moleculecomplex condtitutesthe protein synthesisgpparatus
of thecdl. Withthecrowning of thismoleculeasthegene, problems
started surfacing. A physica gene hasnever been the perception
of theearly geneticists.

Thisbook putsthe concept of particulate geneontrid
and exposesthematerialists deliberate effortsthat went intoits
making and promotion, and their reluctanceto abandon theidea
evenwhen the pressurefrom scientific evidenceismounting. In
thewakeof particulate genelosing ground, the holy Quran shows
theway tothetruenature of the phenomenon of life. So beautifully,
so degantly, and so scientifically, the Quran explainsto usthelife

intangiblewhichisfar beyondtheconfinesof thephysca eements.
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2 GENETIC INFORMATION

Every organism carries a genetic program which is
respons blefor itshiological characteristicsand functioning. The
ontogenetic devel opment of an organismfromthezygote, thefirst
cell formed by thefusion of maegametewith femalegamete, is
guided by the program contained in the zygote. The programis
also responsible for the moment-to-moment existence of an
organism. The chromosomeisthe seat of the genetic program.
The genetic program is conceptualized as being constituted by
genes, the supposed hereditary material. Rheinberger etal. [1]
provide an excellent review of the evolution of the heredity
conceptstracing it to the present day. In the second half of the
nineteenth century two aternate concepts emerged on the nature
of heredity. Oneschool regarded hereditary matter asparticul ate
and amenableto breeding analysis. Charles Darwin called the
presumed hereditary particlesgemmules, Hugo deVries, pangenes,
and Gregor Mendel, elements. The other school to which Carl
Naegeli and August Wei smann bel onged, distinguished the body
substance, the trophoplasm or soma, from aspecific hereditary
substance, theidioplasm or germ plasm, which wasassumed to
beresponsiblefor intergenerationa hereditary continuity. They
congdered theidioplasmic substance asbeing not particul ate, but
highly organized[1].

In 1865, the Austrian monk Johann Gregor Mendel,
discovered threelaws governing heredity and his seminal paper
on the subject entitled * Experiments in plant hybridisation’
appearedin 1866. But thispaper remained unknowntotheoutside
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world gathering dust inlibrary shelvesfor nearly thirty fiveyears.
Intheyear 1900, three botanists, Hugo de Vriesin Holland, Carl
Erich Corrensin Germany, and Erich Tschermak von Seysenegg
inAustria, independently and dmost S multaneoudy rediscovered
thelawsof transmission of charactersfrom parentsto offspring,
which Mendd had dready presentedin hissemina paper. Bateson
coinedtheterm*genetics’ for thisemerging scienceof heredity
in1906. Subsequently, Wilhelm Johannsenintroduced thenotions
of “genotype” and “ phenotype’. In addition, for the elements of
the genotype, he proposed the term “gene’. “He
had...reservations with respect to its [gene's] particulate
character, and especially warned that the notion of “ genes
for aparticular character” should always be used cautiously
if not altogether be omitted” [2, p. 147; emphasis added]. So
the generemained asahypothetica entity asMendelian genetics
did not dlow supposition of physica structurefor geneticeements.
ThomasHunt M organ and hisgroup contributed substantially to
theunderstanding of the mechanism of heredity. Intheyear 1933,
ontheoccasion of hisNobel address, Morgan observed: “ At the
level at which the genetic experimentslieit doesnot makethe
dightest difference whether the geneisahypothetical unit, or
whether thegeneisamateria particle” [3, p. 3]. Nevertheless,
many geneticigslikeHermanJ Muller (Morgan’ sstudent), believed
that geneshad to bemateria particles. In 1950, ontheoccasion
of thefiftieth anniversary of therediscovery of Mendel’swork,
Muller however admitted: “[ T]hereal core of genetheory still
appearstoliein the deep unknown. That is, we have asyet no

actud knowledgeof the mechanism underlying that uniqueproperty
4



Genetic Information
whichmakesageneagene... itsability to causethe synthesis of
another structurelikeitself, [in] which eventhe mutationsof the
origina geneare copied. [We] do not know of such thingsyetin
chemistry” [4, p. 95-96]. Meanwhile, cytological research had
also added credence to the material nature of genes on
chromosomes. Thegrowing successesof variousstudiesrelating
to classica geneticsledtoa“hardening” of thebelief inthegene
asadiscrete, materid entity [1, 5]. It hasbeen known since about
1913 that theindividua active unitsof heredity - thegenes- are
strung together inone-dimensiona array aong the chromosomes,
thethreadlikebodiesinthenucleusof thecdll. It hasa so become
gpparent that theinformation-containing part of thechromosomal
chainistheDNA molecule[6].

21  Themolecular gene

George Beadleand Edward Tatum during thelate 1930s
and early 1940s established the connection between genesand
metabolism. They used X-raysto causemutationsin strainsof the
mold Neurospora. Thesemutationsaffected snglegenesandsingle
enzymes in specific metabolic pathways. Beadle and Tatum
proposed the“ one gene, oneenzymehypothesis’ for whichthey
won the Nobel Prize in 1958. Since the chemical reactions
occurringinthebody aremediated by enzymes, and Snceenzymes
areproteinsand thusheritabletraits, it issupposed that the gene
and proteins are related. George Beadle, during the 1940s,
proposed that mutant eye color in Drosophilawas caused by a
changeinoneproteininabiosynthetic pathway [7]. Theseviews
of genefunction strengthened theideaof genetic specificity leading
to molecularization of thegene. Intheearly 1940s, OswadAvery

5
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and his colleagues purified the deoxyribonuleic acid (DNA) of
onedirain of bacteria, and demongtrated that it wasableto transmit
theinfectious characteristics of that strain to another, harmless
one[1].

The elucidation of the structure of DNA as a
macromolecular doublehdix (Fig. 2.1) by FrancisCrick and James
D. Watsonin 1953 (both recelved Nobel Prizefor thisdiscovery)
andinvitro characterization of the processof protein biosynthesis
ledtotheideathat it wasthelinear sequence of ribonucleic acid
derived from one of the DNA strandsthat directed the synthesis
of alinear sequence of amino acids, or apolypeptide, and that
this process was mediated by an adaptor molecule (RNA
template). Therelation between these two classes of molecules
was found to be ruled by anucleic acid triplet code or codon,
i.e., three bases at atime specified one amino acid. Based on
these, FrancisCrick in 1958 formulated the* sequence hypothes's’
and the“ central dogma’ of molecular biology. The sequence
hypothesisimpliesthat specificity of apieceof nucleicacidis
expressed solely by the sequence of itsbases; the sequence being
asimplecodefor theamino acid sequence of aparticular protein.
The central dogmastatesthat once‘information’ has passed into
proteinit cannot get out again. That is, thetransfer of information
(the preci sedetermination of sequence, ether of basesinthenucleic
acid or of amino acid resduesinthe protein) fromnucleic acid to
nucleicacid, or from nucleic acid to protein may be possible, but
transfer from proteinto protein, or from proteintonucleicacidis
impossible[8, p. 152-153]. A remarkablefeature of the structure

isthat DNA can accommodate any sequence of basepairs—any
6
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Fig. 2.1. Doublehelical model of DNA, structure of RNA and codon
concept.

(a) Structural components of DNA; (b) Double helix; (c) RNA structure;
(d) Codon. Note: Codons shown in (d) are based on the RNA base
sequence given in (c).

P: Phosphorus, R: Deoxyribose, A: Adenine, C: Cytosine, G: Guanine, T:
Thymine, U: Uracil

(Source: Wahid, PA. 2006. The Computer Universe — A scientific
Rendering of the Holy Quran. Adam Publishers, New Delhi)
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combination of the basesadenine (A), cytosine(C), guanine(G)
andthymine(T) —and, henceany digital message or information
[9]. The two strands of the DNA are complementary to each
other with respect to bases, i.e., base A on one strand pairswith
base T on the other strand and, base C with base G. If the base
sequenceisAGCTTT inoneof the strands, the other strand will
have the corresponding sequence TCGAAA. In computer
parlance, abase pair A-T or C-G is equivalent to two bits of
information. Human genome hasabout 3.3 billion basepairs (6.6
gigabitsor 825 megabytes). Each gene encodesacomplementary
RNA transcript, called messenger RNA (mMRNA), madeup of A,
C, Gand uracil (U) instead of T [10]. The sequence of three
basesin the structureformsacode (triplet code or codon) which
determinestheamino acid and hencetheprotein. That is, sequence
of threelettersin ageneencodesoneamino acid [11]. Thereare
64 possibletriplet combinations (4°) or codonsof which 61 encode
an amino acid (there are 20 amino acids) and three serve as
‘punctuation’ for dgnaing thetermination of theproteinchain(i.e,
stopping the trandlation process). The genetic code is thus
degeneratein the sense that more than one codon codefor the
same amino acid. For example, GGU, GGC, GGA, and GGG
codons encode glycine [7]. The entire genome sequence is
considered as forming a precisely definable digital core of
information for an organism. Thegenomeencodestwo maintypes
of digita information—thegenesthat encodetheproteinand RNA
molecular machinesof life, and theregulatory networksthat specify
how these genesare expressed intime, space and amplitude. An

informational hierarchy can bedevelopedthus. gene 2> RNA
8



Genetic Information

Proteina proteininteractionsprotein complexes>networks of
protein complexesin acell & tissues or organs = individual
organism s populations 2ecosystems. At each successively
higher leve intheinformationd hierarchy, information can beadded
or ateredfor any given element; for example, by aternativeRNA
splicing or protein modification [9]. Organismsare characterized
by three processes—replication, transcription and transl ation.
Replication, thebasisof inheritance, isthefaithful copying of the
DNA sequence. Transcriptionimpliescopying the DNA sequence
into an RNA sequence composed of ribonucleotides (ACGU
whereU, uracil, replacesT, thymine) smilar tothe DNA sequence.
Ribosomal RNA (rRNA) combineswith proteinsto form the
ribosomes, the site of synthesis of proteinsfrom amino acids.
During synthesis of protein, transfer RNAs (tRNASs) diffuse
throughout the cell carrying the amino acidsand anticodonsfor
codon recognition. This process is termed tranglation. The
trandation processtakes placeintwo steps; @) the preparation of
amessenger RNA (mRNA) that codesfor the successiveamino
acidsinthe polypeptidechain, and b) the‘reading’ of themRNA
into protein. Thisinvolvespairing of each amino acid-gpecific codon
withitsanticodontripletinthetRNA. The pairing givesriseto
peptide bonds between theamino acids asthey arerel eased from
thetRNAs[12].

The* sequencehypothesis and the’ central dogma’ form
the two basic assumptions on which molecular ‘information
transfer’ isfounded. Thusthe moluclar gene, stretchesof DNA
(or RNA insomeviruses), becamethe carrier of information for

thesynthesisof aparticular protein. Thetwo fundamenta properties
9
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thought to be required by the gene namely, autocatalysis and
heterocatalysis, were perceived as relying on the base
complementarity (C/G and A/T and U in RNA) supposed to be
respong blefor thefaithful duplication of geneticinformation (the
‘replication’ process), and via the genetic code, for the
transformation of genetic information into biological function
through ‘transcription’ and ‘trandation’. The‘ genotype’ thus
becametherepository of ‘ geneticinformation’ or the‘ genetic
program’ . Theseideasemerged largdly from thework of Francois
Jacob and Jacques M onod - the so called operon model. Based
onthisthreeclassesof genesnamdly, structural genes, regulatory
genes, and signal sequenceswhich provided theframework for
viewing thegenotypeas‘ genetic program’ wererecognized[1].
According to Francois Jacob, the genetic programisvery peculiar
inthesenseit requiresown productsfor being executed: “ Thereis
only theincessant execution of aprogram that isinseparablefrom
itsrealization. For the only el ementsbeing ableto interpret the
genetic messagearethe productsof that message’ [13]. Thewhole
conception lookslikeacircleand hasbeencriticized assuch [14].

With molecular biology, the classical gene went
“molecular” [15]. A geneisdefined in molecular termsas“a
completechromasoma segment respons blefor making afunctiond
product” and agenome*“ astheentire collection of genesencoded
by aparticular organism” [16]. Thusthe hypothetica non-physicd
hereditary unit first proposed by Johansson at the beginning of the
twentieth century assumed the particulate tatuswith theducidation
of thechemica structureof DNA.

10
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2.2 Junk DNA

The assumption of “one gene, one protein” makesthe
genesgeneraly synonymouswith proteins. Thustheterm“gene”’
refersto the gene that codes for protein. The picture of gene
express on became even more complicated with the advancement
in molecular biology sincethe 1960s. It has been observed that
an overwhelming 95% of genome consistsof non-coding DNA in
eukaryoteswhereasonly lessthan 5% isconstituted by thecoding
DNA or genes. Thenon-coding DNA (ncDNA) isreferredtoas
“junk DNA” which may encode RNA molecul es capable of
performing avariety of regulatory functions. Discussing the
ncDNA, John S. Mattick, Director of the Ingtitutefor Molecular
Bioscienceat the University of Queendand, comments “Biologists
assumed that proteins al one regul ate the genes of humansand
other complex organisms. But an overlooked regul atory system
based on RNA may hold the keys to development and
evolution. .. Assumptionscan bedangerous, especidly inscience.
They usudly gart asthemos plausbleor comfortableinterpretation
of theavailablefacts. But when their truth cannot beimmediately
tested and their flawsare not obvious, assumptionsoften graduate
to articlesof faith, and new observationsareforced to fit them.
Eventually, if the volume of troublesomeinformation becomes
unsustainable, the orthodoxy must collapse”’ [17]. There exist
promoter and terminator sequences; upstream and downstream
activating elementsin transcribed or non-transcribed, trand ated
or untrand ated regions; leader sequences, externdly andinterndly
transcribed spacersbefore, between, and after structural genes,

interspersed repetitived ementsand tandemly repesated sequences
11
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suchassatdlites, LINEs(long interspersed sequences) and SINES
(short interspersed sequences) of variousclassesand sizes. Given
al thebewildering detail sof thesed ements, it comesasno surprise
that their molecular functionisdtill far from being fully understood
[1, 18, 19]. “The excised intronic RNA, serving no apparent
purpose, has been presumed to be degraded and recycled. But if
introns do not code for protein, then why are they ubiquitous
among eukaryotesyet absent in prokaryotes? Although introns
congtitute 95 percent or more of the average protein-coding gene
in humans, most molecular biologistshave considered themto be
evolutionary leftovers, or junk” [17].

Accordingto Maitick, “ Thegenomesof complex organisms
must so containdl of theinformation required to specify thetiming,
patterns, variationsand amountsof expresson of thesecomponents
during devel opment, and thereforemust aso programthe overdl
designof theorganismandindividuad variations. Thisisnotrivia
matter. Every cdl in C. e eganshasadefined ontogeny and fate,
andthisislikely to betruefor most cellsin animals, except those
that clonally expand under (e.g.) immune pressureor nutritional
conditions. Traditionally it has ssimply been assumed that the
programming of anima and plant developmentisembeddedincis-
acting control sequences(promotersand enhancers), whichregulate
gene expression in conjunction with various combinations of
transacting proteinsthat rel ay environmenta cues. Thisassumption
isnot necessarily correct. On the contrary, the massiveamount of
NcRNA that isexpressed from thegenomesof higher organisms,
and the compl ex genetic phenomenathat involve RNA, suggests

that ncRNAsmay constitute an endogenous control system that
12
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regulatesthe programmed patternsof geneexpresson during thelr
development” [20).

Withtheredizationthat junk DNA doeshavefunctional
roles, the perception that coding DNA aoneisimportantisrapidly
changing. Eddy mentionsat least nineclassesof non-coding RNA
genes[21]. He asks: “Could it be possible that alarge class of
geneshasgonerelatively undetected because they do not make
proteins?’ and concludes. “Non-coding RNA (ncRNA) genes
producefunctional RNA moleculesrather than encoding proteins.
However, dmog dl meansof geneidentification assumethat genes
encodeproteins, so evenintheeraof complete genome sequences,
NCcRNA geneshavebeeneffectively invighle... Non-coding RNAs
seemto beparticularly abundant inrolesthat requirehighly specific
nucleic acid recognition without complex catalysis, such asin
directing post-transcriptiona regulation of geneexpressionorin
guiding RNA modifications.” According to Mattick: “Wemay be
witnessing such aturning point in our understanding of genetic
information. ...Proteins do play arole in the regulation of
eukaryotic geneexpresson, yet ahidden, pardld regulatory system
congsting of RNA that actsdirectly on DNA, RNAsand proteins
isasoat work. Thisoverlooked RNA-signaing network may be
what dlowshumans, for example, to achieve structural complexity
far beyond anything seenintheunicdlular world. Somemolecular
biologists are skeptical or even antagonistic toward these
unorthodox ideas. But the theory may answer somelong-standing
riddlesof development and evolution...” [17].

2.3  Limitationsof themolecular gene

The operon model of Jacob and Monod marked theend
13
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of thesmple, informational concept of the molecular gene. By
1960, the picture of the gene expression has become highly
complicated[1]. Based onthemolecular definition, it should be
possibleto identify genesin the DNA sequence of agenome.
Althoughfivecriteriaareinusetoidentify thegenes their goplication
has not been straightforward; besides, issues like overlap,
aternative splicing, and pseudogenes are aso involved [16].
“Pseudogenesare smilar in sequenceto normal genes, but they
usually contain obviousdisablements such asframeshiftsor stop
codonsinthemiddleof coding domains. Thispreventsthemfrom
producing afunctiona product or having adetectable effect on
the organism’s phenotype.... The boundary betweenliving and
dead genesisoften not sharp. A pseudogenein oneindividua can
befunctional inadifferent isolate of the same species... and so
technically is a gene only in one strain.... there are other
pseudogenesthat have entire coding regions without obvious
disablements but do not appear to be expressed. ... Ultimately,
webelievethat identification of genesbased solely onthehuman
genome sequence, whilepassiblein principle, will not bepractical
intheforeseeablefuture’ [16].
Thevariationsobservedintheuseof triplet codesamong
organismsstill remain unexplained. Thedegenerate nature of the
biological codeimpliesseveral tripletscoding per amino acid.
Further, two amino acidshave only onemRNA codon each; AUG
for methionineand UGG for tryptophan. Hence 59 degenerate
tripletscode 18 amino acids; these 18 havetwo to Six synonymous
codons each. Choices between synonymous codons are not

random; some codonsin the set specific to an amino acid are
14
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used morethantheothers[12]. The‘ genomehypothesis which
triesto explain thevariation in codon use statesthat codon useis
species specific, i.e., each genome or type of genome showsa
particular pattern of choices between synonymous codons. Thus
overadl codon usage differsbetween taxa; but codon biasisalso
influenced by other factorslikegenelength, geneexpressivity (the
amount of proteln made per gene), environment and lifestyle of
the organism [22]. The codon bias gives rise to the paradox
whether protein evolution determined DNA sequenceor DNA
commanded protein evolution. Many such dilemmasremainin
molecular evolution. Theorigin of biasin codon and anticodon
frequencies continuesto eluderesearchers[12]. A surprising
patterninvolvestheclear inverserelation between G+C biasin
synonymous codonsand base substitution (mutation) rateat sllent
(synonymousor untrand ated) sitesin Drosophila genes[23].

Therearemany kindsof DNA repairs. Rosenfeld givesa
detailed account of the self-hedling Srategiesof themaster molecule
[24]. If abaseisput inwrong placeduring replication, thereare
enzymesto correct themistake. Purines, without any errorsand
without any damages drop out by the thousands every day
presumably dueto wear and tear of existenceinthechromosomes
only to be promptly replaced by insertases. A base can
spontaneoudy undergo change. A cytosine, for example, will lose
anamino group and becomeuracil. Uracil isperfectly at homein
RNA but not in DNA. Theenzymescalled uracil glycosylases
recognizetheuracil, removeit and replaceit withanew cytosine.
Supposethat an error has occurred in one of the DNA strands

say, aT hasbeen put acrossfromaG whereaCreally belongs.
15
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Thiswould giveriseto two strands onewith aG and the other
withaT. Theenzymatic apparatus’ knows that cannot be correct,
but how doesit know whether to replacethe CwithaT onone
strand, or the C with an A ontheother?1f the replacement takes
place not on theright strand, the result would be either death of
the cell or amutation. How doesit know whichisthe authentic
origind?Rosenfeld givesacoupleof explanationsfor theexistence
of aprotectiverecognition system in thechromosomes[24]. But
still the question of how achemical structure (DNA) isaware of
thechangeinitscomposition or how thewrong oneiscorrected
remansamysery.

IN 1988 molecular biologist John Cairnsand hiscolleagues
a theHarvard School of Public Hedlth reported induced mutations
of variouse ementsof thelac operon changesin Escherichia coli
bacteria[25]. Their results showed that bacteria could induce
specific mutations depending on their environmental conditions.
Discussing theoveral implicationsof thesediscoveries, Chicurel
pointsout that the molecular biologistsview theincreased mutation
rateasan engineof changeasit generatesdiversity andthatitdid
not evolvefor the purpose of tuning evolution. But then most
random mutationsare harmful and how canit helptheorganisms
surviveoverall?[26]. Existence of the built-in tendency to mutate
by achemica structuregoesagainst thefundamenta principlesof
chemistry. It isthe kind of mutation whose name one dare not
Spesk for fear of being guilty of heresy. Susan Rosenberg mentions
the various names being used to describe the cell-directed
mutagenesis. Theseare: adaptive, directed, Cairnsian, selection-

induced, stationary-phase, stressful lifestyle-associated mutations
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(SLAM), andeven* Fred” which aresearcher gavewith thehope
that it would not inflamecritics. [27].

Evenwhiletreating DNA (achemica molecule) asgenetic
program, the source and origin of biologica information and how
biologica information can besuperimposed onachemicd sructure
have not been addressed inscience. It isjust not possibleto change
a hemoglobin gene into an antibody gene based on chemical
principles. “ Dobhzhansky’sview [ig] that much of thevariation
needed to accomplish thetransition was already present inthe
genepooal ...(italicsintheorigina)” [28]. Theview that random
changesin existinginformation can crestenew informationisalso
wrong. Thisassumptionimpliesthat ‘information’ wasalready
present in the gene pool just waiting to be changed. Wheredid
that previousinformation comefrom?Presumably it camefrom
modifying other existing information. But wheredid that existing
information comefrom? AsJonesput it: “ Just thefirst 50 | etters of
the monocyte chemoattractant protein 1 receptor gene contains
about 100 bits of information. That whole gene contains about
1166 bitsof information. But that gene representsjust 583 of the
3billion basepairsinasinglehuman DNA molecule. If youfinda
message that contains information, someone had to write it.
Random chance does not produceinformation. .. anintelligent
sourcemust have put it there. Thereisno scientific evidencethat
evenasmall amount of information can be generated by chance.
Thereisscientific evidence that random changesto amessage
canremoveinformation. Mutationsmight removeinformation, but
they will never createit. To believethat aDNA moleculeevolved

by chance, you haveto reject science” [29].
17
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3 THE GENE FIASCO

Molecular biology opened the floodgates of boundless
optimism about theability of the super molecule DNA to decipher
themechanism of lifeaswell asthe potentia of genefor genetic
manipulaion. Inhisclasscandinfluentid textbook, TheMolecular
Biology of the Gene, JamesWatson stated: “\We have complete
confidencethat further research of theintensity givento genetics
will eventually provide man with the ability to describe with
completenessthe essentia featuresthat congtitutelife” [1]. But he
wasgrossy wrong. Peter Cook at the Univergity of Oxford, U.K.,
reflects. “Watson and Crick must havethought that the sequence
waseverything. But lifeismuch more complicated than that” [2].
Instead of throwing more evidencein support of the particulate
nature of thegene, molecular biology isnow questioning thevery
concept. Writing in In Context, Craig Holdrege observes: “The
complexity at the molecular level reveals that the ssimple
mechanismsoneimaginedinthe 1960ssimply do not exist in that
form. It hasbecomelessand lessclear what ageneactudly isand
does. And although the deterministic geneisstill the genethat
livesintheminds of many students, lay people, and - at least asa
desire - in the minds of many biologists, the findings of late
twentieth century genetics show onething clearly: thesimple
deterministic gene, thefoundational “ atom” of biology isdead.
Thereisno clear-cut hereditary mechanism - no definite sequence
of nitrogenous bases in a segment of a DNA molecule that
determinesthe make-up and structure of proteins, whichinturn
determineadefinitefeature of an organism” [3, italicsadded].
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The contemporary genelooksquitedifferent from thegene of the
1960s. It has also become an indefinable entity!
3.1 Thegeneisindefinable

BiochemistsMaxine Singer and Paul Berg defined the
genethus. “A [eukaryotic] geneisacombination of DNA segments
that together congtitute an expressible unit, expressionleading to
theformation of one or more specific functional gene products
that may beether RNA moleculesor polypeptides. Thesegments
of ageneinclude (1) thetranscribed region (thetranscription unit),
which encompassesthe coding sequences, intervening sequences,
any 5' leader and 3' trail er sequencesthat surround the ends of
the coding sequences, and any regulatory segmentsincludedin
thetranscription unit, and (2) the regul atory sequencesthat flank
thetranscription unit and are required for specific expression”
[4].

Accordingtogeneticist Peter Portin: “ Thegeneisnolonger
afixed point onthe chromosome, producing asingle messenger
RNA. Rather, most eurkaryotic genes consist of split DNA
sequences, often producing more than oneMRNA by means of
complex promotersand/or dternativesplicing. Furthermore, DNA
sequencesare movablein certain respects, and proteins produced
by a single gene are processed into their constituent parts.
Moreover, in certain casesthe primary transcript isedited before
trandation, usnginformationfrom different geneticunitsand thereby
demolishing the one-to-one correspondence between gene and
messenger RNA. Findly, theoccurrenceof nested genesinvaidates
thesmpler and earlier ideaof thelinear arrangement of genesin
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thelinkage group, and gene assembly smilarly confutestheidea
of asmple one-to-one correspondence between the gene asthe
unit of transmission and of geneticfunction....” [9].

Richard M. Burian, philosopher of science, remarks:
“Thereisafact of the matter about the structure of DNA, but
thereisno singlefact of thematter about what thegeneis. [Genetics
today] provides strong, concrete support for the claim that the
concept of the geneisopen rather than closed with respect to
both itsreference potential and itsreference” [6].

Scientists like Thomas Fogle and Michel Morange
concedethat thereisno longer aprecise definition of what could
count asagene(7, 8]. Animportant objective of genomeprojects
istheidentification of genes. Current estimatesof human genes
emanated from genome sequencing is 30,000—40,000, with
occasional excursionsto 100,000 or more. Onereason for the
continuing ambiguity isthat genesarendther well defined nor eesily
recognizable[9]. Horace Fredland Judsonwriting in Nature notes:
“Thephrasescurrent in geneticsthat most plainly do violenceto
understanding begin “the genefor”: the genefor breast cancer,
the genefor hyperchol esterolaemia, the genefor schizophrenia,
the genefor homosexuality, and so on. We know of coursethat
thereareno singlegenesfor suchthings’ [10]. Theautocataytic
property once attributed to the gene asaunit has been relegated
tothe DNA at largeasit cannolonger betaken asspecificfor the
geneassuch[11]. Insofar asthe processof DNA replicationis
not punctuated by the boundaries of coding regions, it is not
surprising that many researchersarefinding it harder to define
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clear-cut properties of agene asaheterocatalytic entity. It has
become amatter of choice asto which sequenceelementsareto
be included and which ones to be excluded. There have been
different reactionstothissituation [5, 7, 12, 13, 14]. A former
MacArthur fellow and aprofessor of history and philosophy of
scienceat MIT, Evelyn Fox Keller makesthe casefor aradically
new thinking about the nature of heredity in her book The Century
of the Gene. In her articulateand ingghtful history of geneticsand
molecular biology, she suggests that most of our common
assumptions about genes are either too simplistic or simply
incorrect. It turnsout, for example, that asinglefunctioning gene
may besplit and found in severd locationson achromosome, and
it is rare that a gene can be determined to have caused any
particular trait, characteristic or behavior. Keller argues that
scientistshave gained agreat deal by refocusing their attention
fromindividual genesto the concept of an integrated genetic
program [15]. Thesefacts notwithstanding, thereisnovisible
changein the perception of gene asisevident from theresearch
papersbeing publishedinthisfidd. Theterm‘ gene' findsitsplace
inthe same senseand contextsevenintheso-caled  highimpact’

journasasbefore. Insofar asthe very concept of particulategene
iswrong, what isthe significance and relevance of studiesbased
on the contemporary gene concept?

Accordingto Hardison, “ A compl ete genome segquence
of an organism can be considered to bethe ultimate genetic map,
inthe sensethat the heritable characteristics are encoded within
the DNA and that the order of all the nucleotides along each

chromosome is known. However, knowledge of the DNA
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sequence doesnot tell usdirectly how thisgeneticinformation
leadsto the observabletraitsand behaviors (phenotypes) that we
want to understand” [16]. Ultimately, wewant to understand the
rel ationships between heritable units, and their phenotypes. But, it
appearsthat genome concept would not deliver thisinformation.
Thegenomeorganizationisextremey complex. Genesresdewithin
oneanother, share some of their DNA sequences, aretranscribed
and splicedin complex patterns, and can overlgpinfunction with
other genes of the same sequencefamilies. “ Today, inthe eraof
genomic sequencing and intense effort to identify sites of
expression, the declared goal is to search for genes, entities
assumedto havephysicd integrity. Ironicaly, thesharper resolving
power of moderninvestigativetoolsmakelessclear what, exactly,
ismeant by amolecular gene, and therefore, how thisgoal will be
realized and what it will mean”, observes Fogle[7]. Geneticist
William Gelbart writing on databasesin genomic research notes:
“For biologica research, thetwentieth century hasarguably been
the century of thegene. The central importance of thegeneasa
unity of inheritance and function hasbeen crucia to our present
understanding of many biologica phenomena. Nonetheless, we
may well have cometo the point wherethe use of theterm* gene”’
is of limited value and might in fact be a hindrance to our
under standing of thegenome. Although thismay sound heretical,
especialy coming fromacard-carrying geneticist, it reflectsthe
fact that, unlike chromosomes, genesare not physical objectsbut
are merely conceptsthat have acquired agreat deal of historic
baggage over the past decades’ [17, emphasis added].

In one of the classical genetics papers presented inthe
| nternational Congressof Plant2 %ci encesheldin August 1926, E.
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M. East of Bussey |Ingtitute, Harvard University, stated: “ Nearly
fifteenyearsago | attempted to defend thethesisthat theMendelian
method of recording thefactsof inheritancewassmply anotation
useful asadescription of physiological facts. Theargument was
aneaboration of the propostion that thegerm-cell unit of heredity,
the gene, wasan abstract, formless, characterless concept used
for convenience in describing the results of breeding
experiments....[Heconcluded] Wearrive, therefore, at the same
port from which we departed when our discussion began. The
genesareunitsuseful in concise descriptionsof the phenomenaof
heredity. Their place of residenceisthe chromosomes. Their
behavior bringsabout the observed factsof genetics. For therest,
what weknow about them ismerely aninterpretation of crossover
frequency. Intermsof geometry, chemistry, physicsor mechanics,
we can givethem no description whatever” [ 18]. Sadly, thisholds
truefor the gene even after eighty years! Thefact that DNA is
involvedinthesynthesisof proteinisnojustification to treat the
molecul e asthe genetic material. We have certainly enriched our
knowledge about therolesof DNA inthebiochemical activities
of acell, but that isno reason to say that thishasincreased our
knowledge of heredity and the phenomenon of life. Eventhough
the views presented are not explicit rejection of the particulate
gene, al of themin oneway or the other imply that particul ate
genedoesnot exist. Thisconclusion may sound heretical, but that
isthetruth abeit embarrassing to the scientific community.
3.2  Thegenome-genetic program incompatibility
Threee ementsnamely, structura genes, regul atory genes,

and signal sequences offered the framework for viewing the
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genotypeitself asan ordered, hierarchica system, asa‘ genetic
program’. Thetotdity of DNA or thegenomethusformsthegenetic
program. This perception bestows the genetic program a
particul ate existence. The peculiarity of thisprogramisthat it
requiresitsown productsfor itsexecution[ 19]. Thehuman genome
has been |abel ed the Book of Man” [20]. The particul ate nature
of the genetic program impliesthat millionsof instructionsand
their sequencesarethepropertiesof the DNA structure. Although
such anotionisnurtured to account for the phenomenon of life,
non-correspondence of genomicidentity with genetic programis
becomingincreasingly evident from severd investigations. Results
from severa studiesaswell ascertain observationsdo indicate
that achemical structure cannot form the genetic program. Some
of theseare:

a) Studiesat themolecular level fail to demonstrate the expected
correspondence between changesin genome structure and the
changesintheorganismin accordance with the Darwinian notion
of descent with modification from acommon ancestor. Evolution
by DNA mutation is largely uncoupled from morphological
evolution [21]. The most spectacular example of thisis the
morphologica dissmilarity of humansand chimpanzeesdespitea
98.7% similarity in their DNA [22]. Although evolutionary
bi ol ogi sts speak of genomes of chimp and man asbeing almost
identica in support of their argument of human evolutionfroman
animal, and for establishing chimpanzee asthe closest animal
ancestor of human being, they have not enumerated so far the
phenotypic similarities between human and chimp in terms of
anatomy, physiology, development and other biological features.
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Infact thereisnone. A chimpisnot 98% human being nor isa
human being, 98% chimp (Fig. 3.1). Thechimp hasahead, a

Fig. 3.1. The phenotypic contrast between man and chimp

Source: (2004) A DNA Recombination “Hotspot” in Humans|s
Missingin Chimps. PLoSBiol 2(6): €192.

nose, two eyes and several other organs, which man has. The
similarity endstherein the names of the organsand perhapsin
their numbersaswell. Many othg,(r) animasaso havetheseorgans.
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A human being differsfromchimpin every detail and at every
point of the body. The only similarity between chimp and man
isinthe DNA. Thedifferencesintraits, characteristic behaviour,
instincts and capabilities between human (Homo sapiens) and
chimpanzee (Pan sp.) arefar greater than the small degree of
sequencedivergence (1.3%) could account for. Further, thehuman
gene count isonly 35,000 that ismuch lessthan that of smple
creatureslikethelowly worm (Caenorhabditiselegans). The
chimp-human comparison is a case of similar genomes but
dissimilar phenotypes. The reverse case is also known.
Caenorhabditis elegans and C. briggsae are physically very
similar organisms. It takesan expert to distinguish them. Thetwo
have near-identical biology, even down to the minutiae of
developmenta processes. Surprisingly, however, their genomes
are not so similar [23; 24]. C. elegans has more than 700
chemoreceptor genes when C. briggsae gets on by just 430.
Thereared so many genesuniqueto each of them[23]. Genome
comparison of the Wbl bachia endosymbiont, the obligate al pha-
proteobacterial endosymbiont required for fertility and surviva of
the humanfilarial parasitic nematode Brugia malayi, with the
Wbl bachia endosymbiont of Drosophila melanogaster (wMel)
showsthat they share similar metabolic trends, although their
genomesshow ahigh degree of genomeshuffling[25]. “ Typicdly
when people say that the human genome contains 27,000 genes
or so, they arereferring to genesthat codefor proteins,” points
out Michel Georges, ageneticist at the University of Liegein
Belgium. But eventhough that number isstill tentative—estimates

range from 20,000 to 40,000 — it seemsto confirmthat thereis
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no clear correspondence between the complexity of aspecies
and the number of genesinitsgenome. “ Fruit flieshave fewer
coding genesthan roundworms, and rice plants have morethan
humans,” notesMattick [26].

Theabsenceof alinear genome-phenotyperelationship
isvery much evident from these studies. A peculiarity of the
interpretations of the genome-phenome relationships is that
wherever identical genomesdo not produceidentical phenotypes,
such cases are invariably explained as due to environmental
influence; but thereisnot asingle case wherethe scientists, on
reverselogic, interpret acaseof milar phenotypeswithdissmilar
genomesasbeing dueto environmenta influence.

b) A genome is capable of producing two or more different
biologica systemsevenintheabsence of mutation. Consder the
insect world. We observeinthelifecycle of aninsect, stagesor
morecorrectly biosysemsthat aretotdly different andindependent
of each other. Thelarval and adult stagesof abutterfly aretwo
living systemswhich have nothing incommon but aredifferentin
every respect, be it anatomical, physiological or functional
(Fig. 3.2). They are sdlf-sustaining biosystemsintheir ownright,

Fig. 3.2. Larval (a) and adult (b) stages of a butterfly
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produced from a single genome. The development of two
morphologicdly, physologicaly andfunctiondly different systems
from asingle genome is tantamount to a chemical compound
showing different propertiesunder identical conditionsat different
pointsof time.

Development of an organismfrom zygoteisthereflection
of sequential execution of theinstructionscarriedinthegenetic
program. Even after development, thebiologicd sysemischanging
continuoudly. We can concludewith certainty that the phenotype
at any giventimeisnot the sameasit wasamoment ago, athough
we cannot resolve such subtle changes. Inthelife of ahuman
individud itisthesame softwarethat producesover timethechild,
theyouth, and the old. Such temporal differencesin properties
cannot beattributedto achemicd structure. Aninfant cannot Soesk;
but withtimeit developsthat ability only toloseagainintheold
age. Reproductivedhility isanother example. Many such characters
developinanindividua at certaintimesof life, stay for apre-
determinedtime, and then disgppear. Assuming that itisachemica
structure - thegenome—at work, it will beimpossibleto deduce
that anindividua canundergodl these phenotypic, developmental
and functional variations. A chemical structure cannot vary its
properties(or information) withtime. Thegenomeisthereforenot
thegenetic program (software) of theliving system. Cytological
and functiond variationsin thetissuesdevel oped fromthe same
genome present another proof againgt the genetic program-genome
equivalence(Fig. 3.3). Thefunctiond divergty arisngfromgenetic
homogeneity isaparadox of the particul ate gene concept. Every

cell in our body originates from asingle cell but our body is
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Fig. 3.3a The major components of aneuron

Source: Web-version of the book: Jaakko Malmivuo &
Robert Plonsey: Bioel ectromagnetism- Principlesand
Applications of Bioelectric and Biomagnetic Fields,
Oxford University Press, New York, 1995.

composed of amyriad of radicdly different but genomicaly identica
cells. Thefunctiona differencesare explained at |east partly by
the epigenetic switchesthat regulate by turning thegenes‘ on’ or
‘off’. The epigenetic phenomenon istreated asenvironmental ly
mediated process. But thisassumptionisa sowrong. Methylation
patterns are specific and orchestrated during an organism’'s
development, and are essential to an organism’svitality. For
example, during embryonic development, the oocyte is
demethlyated, then re-methylated during gastrul ation; mutational
loss of the enzymesthat mediate thismethylation processisfatal
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Fig. 3.3b. Anatomy of striated muscle

Source: Web-version of the book: Jaakko Mamivuo & Robert
Plonsey: Bioelectromagnetism - Principles and Applications
of Bioelectric and Biomagnetic Fields, Oxford University Press,

New York, 1995.

to the devel oping embryo. DNA methylationisbelieved to be
important in maintai ning X-chromosomeinactivation, whichisa
vital processthat turnsoff oneof the X-chromosomesinfemales
and assuresaproper balance of sex-linked genetranscripts[27].
To many, epigenetics is heresy as it calls into question the
conventiond view that DNA carriesall our heritableinformation.

Biologica information or thegenetic program (software)
for every activity (including epigenetic activity and any other hitherto
unknown cellular function) from the moment of production of
zygoteto thedeath of theorganismisavailablein thesystem and

they come into operation according to the sequence and time
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stipulated in the program. Thuswefind actuation of therequired
cellular structures, production of certain chemicals(epigenetic),
and even DNA mutation (cell-directed mutagenesis) taking place
inthecell. All these constitute execution of the program by the
celular hardware. In thisway independent existence of software
and hardware can berecognized. It isthelack of distinction of
thesetwo componentsthat led to the devel opment of mideading
conceptsand terminologiesin biological sciences. Phenotypic
variability in space and time expressed by an organism cannot be
viewed asthe properties of the genomic structure.

The underlying assumption that the genetic program
encoded in genome directs embryonic development has been
serioudy questioned by developmental biologists[28]. Goodwin
noted that geneswererespons blefor determiningwhichmolecules
an organism can produce but the molecular composition of
organismdoesnctingenerd determinethar form[29]. Inacritique
of the notion of genetic program, Nijhout concluded that theonly
strictly correct view of thefunction of genesisthat they supply
cdls, and ultimately organisms, with chemica materias[30].

¢) Many insectsexhibit dternative morphol ogies (polyphenisms)
based on differential gene expression rather than genetic
polymorphism (differencesin genesthemsalves). Oneof thebest
understood insect polyphenismsisthe queen-worker dimorphism
in honey bees. Both the queensand theworkersarefemalesbut
morphologicaly digtinct forms Besides, thequeenisfertilewheress
the worker is sterile. Studies conducted with Apis mellifera
revealed that numerous genes appeared to be differentially
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expressed between thetwo castes[31]. Thesevendifferentialy
expressed loci observed in the study belonged to at least five
distinctly different functional groups. The queen and theworker
castes in honey bee provide an unfailing proof of the natural
exigenceof smilar genomesexhibiting dissimilar phenotypes.

d) Besides, the ability of proteinsto transmit information [32],
“non-nucleicacid” or cytoplasmicinheritance[33], and epigenetic
modifications[34] aso go against theview of genomic monopoly
asthesolecarrier of geneticinformation.

Theterm*epigenetics literdly means' ongenes andrefers
to the stable alterations in gene expression that arise during
development and cell proliferation without changing the DNA
sequence. It actsascontrol system of ‘ switches' that turnsthe
geneson or off. Epigeneticsaddsawholenew layer of information
to genesbeyond the DNA.. The changes can be stable and passed
onthrough mitotic cell divisons. DNA methylation, histonehypo-
acetylation, chromatin modifications, X-inactivetion, andimprinting
areexamplesof epigenetic phenomenon. DNA exigsinthecdl in
association with proteins called histones to form a complex
substance known as chromatin. Chemica modificationsto the
DNA or the histonesalter the structure of the chromatin without
changing thenucl eotide sequenceof the DNA. Such modifications
arereferred to asepigenetic[35]. Changesto the structure of the
chromatin influence the gene expression. If the chromatinis
condensed, thefactorsinvolved in gene expression cannot get to
the DNA, and the geneswill be switched off. Conversely, if the
chromatinis*open’, the genes can be switched oniif required.

Thisisachieved asfollows. Thelong DNA strand with many
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negative chargesiswrapped around the postively charged ‘ histone
cores’ and asaresult the attraction between the histone coreand
DNA isquitestrong. Many histone coreswrapped withthe DNA
strand are strung together like astring of pearls; each ‘pearl’ in
thestringisahistone corewith acertain length of DNA wrapped
aroundit. Chromosomescong st of multiplestrandsof thesestrings
of pearls. When asegment of DNA istightly wound around a
histone core, the genes present in that segment of DNA arelocked
up and not accessible. The DNA has to become slack for the
genesto become accessible. When acetyl groupswith negative
charge are attached to the histone core, some of the positive
chargesof thehistone coreare neutralized by them, andtheDNA
srandisheldlesstightly. Remova of the acetyl groupsrender the
histone core more positive, making it moretightly boundto the
DNA strand. Addition of acetyl groupsthus providesaccessto
thegeneticinformation onthe DNA string and removal of acetyl
groups makesthe genesunavailable. Therearetwo enzymesthat
do exactly this: an enzyme called ‘HAT’ adds acetyl groups
(opening upthe DNA /genesfor consultation) and theother, cdled
‘HDAC', removesacetyl groups (shutting off accesstothe DNA
/ genes) [36].

DNA methylation turns off gene expression (gene
silencing). It isthe best-understood exampl e of stableepigenetic
phenomena. Addition of methyl grouptothecytosneresdueof a
CpG dinucleotideresultsin physical change of thechromatin that
inhibitstheexpression of any genesinthemethylatedregion. This
inhibitory chromatin stateisa so passed onto daughter cellsduring
cel divison[37]. Methyl group actsas* mark’ to distinguishthe
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gene copy inherited from thefather and that inherited fromthe
mother. Themark tellsthe cell which copy to useto makeproteins.
These'imprinted genes do not obey traditiond lawsof Menddian
genetics, which describetheinheritance of traitsasether dominant
or recessive. Theimpact of animprinted gene copy, however,
dependsonly on which parent it wasinherited from. For some
imprinted genes, the cell only usesthe copy from the mother to
make proteins, and for others only that from the father. It is
hypothesized that imprinting representsagenetic * battle of the
sexes sincemany imprinted genesregul ate embryonic growth.
Maternally-expressed imprinted genesusually suppressgrowth,
while paternally expressed genesusually enhance growth [38].
The epigenetic processisviewed asaphenomenon not governed
by the genetic program. This assumption is an offshoot of
particulate gene concept andisnot correct.

€) About 95% of junk DNA ineukaryotesa so has base sequences
asinthecoding DNA. Sincethe chemical principlesof coding-
DNA are applicableto noncoding-DNA also, itissurprisingto
seewhy certain portions of DNA do not encode protein.

The malariaparasite Plasmodiumfal ciparuminvades
red blood cellsand depositsthevirulencefactor FEMPL ontheir
cdll surface. Thisishow the parasite evadestheimmune system.
PFEMPL isencoded by afamily of 60 var genes. However, only
one of theseistranscribed at any onetime. How Plasmodium
bringsabout thisantigenic variationisnot clear. Vosset al. showed
that one active var promoter was sufficient to initiate the
transcription of one genewhile shutting off the others[39]. The

paper reports 60 var genesfor asinglefunction. In other words,
39



The Great Gene Fiasco: The Quran Defines Life

the sameinformation isrepeated 60 timesin the genome of the
parasite! Take another example. Pseudomonas syringae pv.
Phaseolicola causesHal o blight in bean plant. By simulating an
outbreak, microbiologists Dawn Arnold and Andrew Pitman of
the University of the West of England in Bristol, U.K., and
colleagues studied how the bacteriaevaded detection by the host.
“Geneticanays sindicated that Hal o blight waspullingamolecular
disappearing act. Upon sensing the bean plant’ sresponse, the
bacterium kicked out the portion of itsgenome responsiblefor
making proteinsthat could berecognized by theplant. ThisSDNA
migrated to the cytoplasm, where it formed dormant circular
strands. .. Curioudy, the bacteriagppear towork just finewithout
their banished genes, so it’sunclear why they haven’t dropped
themfor good.” [40]. Hereagainthereferenceisto theinformation
carried by the pathogen. Theremoval of aportion of thegenome
implies deletion of information from the genetic program.
Expressedintermsof information, the resultsof both the studies
question the particul ate gene concept.

f) Apart from the non-correspondence of genomesand phenomes,
lack of definablephysicd structurefor the gene, non-specificity in
geneexpression (differential expression by thesamegeneaswell
asidentica expression by different genes), etc., mentioned above,
therearealso aplethoraof other scientifically valid observations
that go against the genome-genetic program equation. It hasnot
been possibleto producelifefrom purechemicasor culturethe
deadtissues. If achemicd structure encodesthe genetic program,
it would have been possibleto producelifefromit. A virushas
either DNA or RNA but yetitisnot afree-living organism. Growth

and multiplication of thevirus particle can occur only if it gets
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hooked ontoaliving cell’'sDNA.

Notwithstanding any of these evidences, at theinstant
death occurs, DNA structure and genome in every cell of the
body areintact but ill, the organismlosesitslife. Had genetic
program been aproperty of achemical structure, the structure
would have continued to impart lifeto the system solong asit
remained unchanged. The situation is tantamount to loss of
propertiesof thechemicd dructure(genome), whichisscientificaly
untenable. If itisthe genomethat conferslife, death would not
have occurred to theorganism. Thelossof ‘lifeproperties of the
genomeat thetime of death of an organismwould perhapsform
the most compelling evidence against genome-genetic program
equivalence[41, 42].

To sum up, it may be stated that the role of DNA is
restricted to the synthesisof proteins. Thisfunctionaoneistobe
consdered asthe property of DNA anditisoperating at thelevel
of hardwareintheliving cell. A gene (apieceof DNA strandin
the genome) thus shows its property as any other structure
(hardware) inthecell does. What constitute agenetic program
are the commands and instructions, their sequences and their
timings(i.e., which hardware should comeinto action when) for
developmental and post-developmental phases of the organism
aswell asinformation such asinstincts, etc. Theseinstructions
and information whichinfact form the software of the organism
cannot beascribed toachemicd dructure. Thescientificanomdies
associated with the concept of genomeraisethe most important
question: islifescienceontheright track?
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3.3  Biology at the crossroads

In an excellent discussion of the present confus on about
the gene, Fogle observed: “The reluctance to abandon the
molecular gene, andinstead, work around problemsasthey arise,
erodes coherence. Onemay ask whentold of anewly discovered
molecular gene, “what kind?—onethat producesasingle product?
multiple products? multiple productsthat have very different
functions?functional isoforms? multiple productsformed during
transcription?or processing?or trandation?. .. Neither theedges
of the gene, itsrelationship to function, nor itsbiochemistry of
expression are constantsthat can aid theformulation of afinely
characterized molecular gene...A molecular geneisacoarse
parameter for genomicandyss, poorly suited for thefuturegrowth
of empirical results’ [43].

Thecontroversia particulate gene concept islikely tohit
most such fieldsasmolecular biology, biotechnology, genomics
and bioinformatics. Theresultsgenerated through molecular means
become suspect and their interpretations meaningless. Since
heritable changes areattributed to changesin DNA structureand
the explanations are advanced based on thisassumption, inthe
wakeof parti culate gene concept being questioned, wheat credibility
canwegiveto genomicdata? For instance, wewill never beable
to determinethe gene count in humansor for that matter in any
organism because of our inability to identify the particulate gene.
Wewill continueto produce varying gene countsfor the same
reason. “ Don’t expect to know anytime soon exactly how many
human genesthereare. About 60% of our genesexhibit dternative

gplicing, making the number of protein productscloseto 100,000,
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not avery different number from the more recent estimates...

After dl, theyeast (Saccharomyces cerevisae) genomehasbeen
sequenced since 1996 and the precise number of genesisnot yet
confirmed. Itisalso useful to read the Oxford English Dictionary’s
definitionsfor genome and note the quotation from Scientific
American Oct. 1970 “ The human genome consists of perhapsas
many as 10 million genes’ [44]. Thereport of the Invitational

DOE Workshop on Genomelnformaticshedin 1993inBdtimore
MD, pointed out that: “ The concept of “gene” isperhapseven
more resistant to unambiguous definition now than beforethe
advent of molecular biology. Our inability to produceasingle
definitionfor “gene’ hasno adverse effect upon bench research,
[isthistrue?] butit posesrea challengesfor the development of
federated genome databases’ [45]. A tutoria “Ontologiesfor
Molecular Biology Workshop: Semantic Foundations for
Molecular Biologies’ at theIntelligent Systemsfor Molecular
Biology ConferenceheldinMontreal, noted: “Molecular biology
hasacommunication problem. Many researchersand databases
use (at least partially) idiosyncratic terms and concepts for
representing biological information. Often, termsand definitions
differ between groups, with different groupsnot infrequently usng
identical termswith different meanings. The concept ‘ gene', for
example, isused with different semanticsby themgor internationd

genomic databases’ [46]. The situation may well demand that
wereexamine how weare organizing datawithin genome-related
databases. “In most or all of these databases, much biological

dataisattached to these sugpect unitscalled genes. Although some

aspects of these phenotypes might be associated with different
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subsetsof aternative productsof these genes, the databases might
not support the most rigorous parsing of this phenotypic
information” [47]. Sydney Brenner, writing in the special
Drosophila genomeissue of Sciencemadeasimilar observation:
“Old geneticists knew what they weretal king about when they
used theterm “gene”, but it seemsto have become corrupted by
modern genomicsto mean any piece of expressed sequence...”
[48].

Besides genome sequencing and bioinformatics, the
anomdiesandthefluid natureof thegenewesakentheevol utionary
theory dso. Itishoped that maor problemsin evolutionary biology
can be resolved when complete prokaryote and eukaryote
genomesareavailablefor comparative analysis[49]. Prof. J.A.
Shapiro, abacteria geneticist at the University of Chicago, U.SA.
remarks that our current knowledge of genetic change is
fundamentally a variancewith neo-Darwinist posiulates. Theview
of Constant Genome, subject only to random, localized changes
at amoreor less constant mutation rate, hasnow changed tothe
Fluid Genome, subject to episodic, massive and non-random
reorgani zations capableof producing new functiona architectures
[50]. Discussing the problemsencountered in evol utionary biology,
Nevo observesthat thereare several questionslike how much of
coding and noncoding genomediversty (thelatter comprisng more
than 95% in eukaryote) affectsthetwin evolutionary processes of
adaptation and speciation, how much of thisdiversity in coding
and particularly in noncoding genomes (junk DNA) contributes
toregulation and differential fitnessof organismsand issubjected

tonatura sdection, what proportion of genicand nongenicdiversty
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is maintained in selection, and how much of the diversity in
noncoding-DNA is adaptive and regulates gene expression,
transcription, trand ation, recombination, and repair, to beresolved.
The adaptive nature of noncoding genome is one of the most
intriguing questionsin evolutionary genetics[51].

Different ratesof sequence evolution for mitochondrial
and mammalian nuclear geneswere a so observed. In addition,
different nuclear genesin the same Drosophila speciesevolved at
different rates. Thismay beadisturbing finding for biologistsused
to thinking of natural selection asacting onthewhole phenotype
(individud) [52]. Thenthereisthebuilt-intendency of thecdll to
bring about genetic mutation (cell-directed mutagenes's). Elizabeth
Pennisi’ sremarks on this phenomenon isnoteworthy: “ Genetic
change, and hence the evol ution of new species, iscommonly
thought to result from small, randommutationsinindividua genes,
but agrowing wealth of dataemphasizesthat the perceptionis
wrong. |ndeed the mutations|eading to evol utionary change can
involvethewholesdleshuffling or duplication of thegengticmaterid,
changes that can affect the expression of genes or free up
duplicated genesto evolve new functions. What’smore, these
changesmay not betotaly random.....mainstream biol ogistsneed
to consider genomes, and thekinds of evol utionary changesthey
undergo, inamuchdifferentlight. ... Whether by radicdly rearranging
themsel vesmaking use of mobilee ementsto generatevariation,
or caugng certain retchesof DNA to mutateat highrates, genomes
are showing that they can help themsel ves cope with achanging
environment” [53].
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Wearetotaly inthedark about the various coding genes
and co-playersinvolved in the production of new characters. It
remains to be seen how evolutionists will cope with the new
scenariosarising from the uncertainty of the particulategene. The
tradiitiondl explanationsinvolving mutation of coding DNA followed
by natural selection aretoo smplistic, trivial and inadequateto
account for theevol ution of new species. With the particulate gene
concept becoming increasingly blurred by theday, Darwinismis
inaquandary. It gppearsthat thewholegamut of Darwinism needs
to bere-examined. At the end of acentury of genetic research
and phenomenal advancement inmolecular biology, wearedtill in
an unenviable situation asfar as our knowledge in biology is
concerned. Wefind to our embarrassment that geneticistsand
molecular biologistsdo not know what a‘ gen€' is; evolutionists
donot know what a‘ species is; andtotopit dl, biologistsdo not
know what ‘life’ il Thereisonly onereasonfor al thistragedy —
themistaken identity of thegeneticinformation!

34  Acentury of junk science

How doesgenefiascoimpact al of us? The picturethat
emergesfrom studiesin molecular geneticsnot only questionsthe
particul ate nature of the so-called gene but al so the assumption
that individual geneexists. Sincethe genome concept isonly an
extension of the particulate gene concept, it impliesthat thegenetic
program of theorganismexistsintheform of achemical structure.
It appears strange that scientists use such terminologies as
transcription, translation, etc., to indicate transfer of genetic
information only when protein synthesisisdiscussed. Protein
synthesisisjust oneof themyriadsof biochemica processestaking
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placeinaliving system. Every other biochemica processaso has
characteristic stepsand sequencesinwhichitisperformed. Each
stepinvolvestransfer of information (instructions) inthe genetic
program of the organism. However, none of these processesis
described intermsof information transfer from one moleculeto
the other. Although conceptualization of protein synthesisasa
processinvolving information transfer between DNA molecules
isjudtifiable, therecognition of thephysca geneand hencegenome
asthe’ genetic program’ hasnobasisat dl. If the DNA molecule
is genetic information, how does it control other biological

processesremotdy without directly gettinginvolvedinthe process?
Genetic programistheoverall geneticinformation present inthe
organismwhichdirectsevery biologica activity fromthecelular
level totheorganismlevel. Apart fromitsdirect involvementin
protein synthesis, DNA does not exhibit any extraordinary
functional or developmental role and its elevation to the super
molecule status of the gene can only be seen as the result of
deliberatemisnterpretation. Thishigh-handednessof themolecular
biologistshas caused irreversible damage to the advancement of
lifescience.

Over the past half acentury molecular biologistshave
been taking the whole world for a ride by propagating this
misconception of material gene (DNA) astruth. What hasbeen
said of Darwinism by Mooto Kimurain the 1980s also holds
good for the contemporary gene: “Looking back, | think thatitis
acurious human nature, that if acertain doctrineisconstantly
being spoken of favourably by the mgjority endorsed by top
authoritiesin their booksand taught in classes, then abelief is
gradudly built upinone smind, eventudly becoming theguiding
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principleand thebasisof vauejudgement” [54].

Inspiteof al thelimitations, thereisno sign of giving up
the particulate gene concept. Craig Holdrege observes. “Thegene
concept, | believe, isunlikely to bediscarded, sinceitisfar too
deeply entrenched in theminds of scientistsand the public. But
we need to realize that the popular usage of theterm, which still
implicatesthe gene asthe definitive causative agent in biology,
smply doesnot coincidewith biological redlity...In other words,
thegeneisnot athing at al, but away of ordering and interpreting
phenomena. Thismay be surprising to anyone used to thinking
about genesas concrete biological substancesthat makethings
happen. Thegeneasarobust “thing” isafigment inthemateriaist
mind, amind that can only conceivetheworld asgoverned by
mindlessmateria entitiesthat (somehow) carry out meaningful
processes. | do not want to suggest that the concept of the gene
hasno relation to material happenings. But the gene concept was
not, inthefirst place, derived from engagement in therichness of
hereditary phenomena. It wasapre-conceived notion that framed
scientists' thinking and action. Experimentsweredesigned with
the gene concept inmind, and investigatorstheninterpreted the
resultsintermsof the parti cul ate conception of inheritancethey
presupposed inthefirst place.... Thegeneisan abstraction - a
product of aprocess of isolation, asneurologist Kurt Goldstein
would have said - that has guided the devel opment of geneticsfor
over acentury. Theideaof afundamenta unit of inheritance, the
ideaof the grand mechanism that determineslife, amechanism
that the human mind can fathom and eventually control, hasfired

the minds of modern geneticists. But the research itself - the
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immersion inthe phenomenamined fromliving organismsvia
experimentation - brings scientistsand their concept of thegene
to aboundary. Itisaboundary one canignore, asislargely the
casein commercialized genetic engineering. Itisaboundary that
can stimulate scientists to tweak existing models to better fit
experimental results. But it isalso aboundary that can befelt
exigentidly and becomeastimulusfor amenta and methodological

revolution” [55].

The development of the particul ate gene concept isnot a
success story but a case of manipulation of scienceto suit the
materiadist agenda. By projecting an exaggerated rolefor DNA in
the schemeof life, molecul ar biol ogistshave been trying to boost
the overall image of secular science. Thegambling hasnot paid
off asexpected but has cost usdearly. It created alarge body of
junk science. Ever sncethediscovery of thedoublehdica sructure
of DNA, thismolecule has assumed an iconic significancein
biology. It has been dubbed asthe molecul e of the century, blue
print of lifeand what not! The discoverersof DNA structureand
acoupleof otherswere aso honoured by awarding Nobel Prize
—all thisto send the (wrong) messageto thelay world that the
mystery of thephenomenon cdledlifehasbeen unfolded. Ironicaly
though, it iswhen the scientific community iscel ebrating the 50"
anniversary of thediscovery of the*blueprint of life”, thebiologists
areredising their blunder. Molecular biolgistsnow think that gene
expressionisregulated by noncoding-DNA.. With thisunexpected
turn of events, thelong-ignored junk DNA iswhirledinto genetic
limelight. Beforelong, the biologistswill facethe same problem

with the noncoding-DNA asthey faced with the coding-DNA.
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They will ask the same question: what istriggering thenoncoding-
DNA into action? It will not comeassurpriseif moreand more
organellesand extranuclear structuresof thecell aretagged onto
the genetic bandwagon in abid to explain the genetic program.
But al these attemptswill only repest thecycleof failure. In spite
of that, it still appearsunlikely that biologistswill ever giveupthe
concept of particulategene.

Recognition of junk DNA'sfunctiond role, to say theleast,
istantamount to rewriting biology in general and geneticsin
particular. During thelast half century or so, genetics has been
coding-DNA, and coding-DNA has been genetics. Theentry of
noncoding-DNA into the province of gene would require
overhauling of al our ideasabout geneticsthat have been*firmly’
established in our minds and taught in the classrooms for
generations. Already we have hundreds of explanations and
glossariesgenerated by the particul ate gene concept which while
adding to the confusion asoincreasethe volume of junk science.
Over theyears, hundreds of bookshave been written about genes
and genomes, and thousands of research papers have been
publishedimplicating only coding-DNA in heredity. Thescientific
literature and databases so built have now turned out to betrash,
awaste of effort, money and time. Looking back, one seesthat
what passed as genetics all these years has been ‘scientific
nonsense' . Thefact that “the concept of gene has been changing
so fast that most print resources (and some online) are out of
date” [56] issomething unprecedented in science. However, the
writing onthewall isclear — particulate genewill not leavethe

textbooks, science curricula, and research programmestoo soon
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ingpiteof itsnon-currency and irrelevance. That isalso acause
for concern. Sadly, itisthethird world that isdestined to pay the
pricefor al the scientific vandalism and wherejunk sciencewill
stay for many yearsto come!

Themagnitude of theimpact of the new devel opmentsin
genetic scienceisinestimableasit would not only influencethe
thinking in severa disciplinesof biology but alsoit would put the
overal credibility of scienceinbaance. Darwinism (or itsmodern
variant ‘ synthetictheory’) will haveto faceyet another handicap;
it has to now explain how mutation of coding-DNA and the
regulatory noncoding-DNA takes place simultaneously to bring
about new changesin the phenotype. Thismight turnto bethe
death blow to the already reeling theory of evolution. The
evolutionists haveto do every explanation al over againinthe
light of these new developments. More over, theresultsof the
human genome project and several such studiesin other species
haveall become usdless. A more arduoustask of revising science
curriculaliesbefore us. Revamping genetic researchisa soonthe
cards. All theseand more arereflected in thewordsof Gibbs, a
senior writer in Scientific American: “This year biologists
celebrated the 50th anniversary of the discovery of the double
helix, and the Human Genome Project announced itscompletion
of a“find draft” of the DNA sequencefor Homo sapiens. Scientists
have clearly mastered DNA inthelab. Yet asthey comparethe
DNA of distantly related speciesand look more closely at how
chromosomesfunctioninliving cels, they areincreasingly noticing
effects that current theories cannot explain. Journals and
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conferences have been buzzing with new evidencethat contradicts
conventional notions that genes, those sections of DNA that
encode proteins, are the sole mainspring of heredity and the
completeblueprintfor dl life....Itwill takeyears, perhgpsdecades,
to construct adetailed theory that explainshow DNA, RNA and
the epigenetic machinery dl fitinto aninterlocking, salf-regulating
system. But there is no longer any doubt that a new theory is
needed to replacethe central dogmathat has been thefoundation
of molecular geneticsand biotechnology sincethe 1950s” [57].
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4 THE PHENOMENON OF LIFE

How to define‘life’ isasweeping question that affects
whole branches of biology, biochemistry and genetics. Carol
Cleland opines that it is a mistake to try to define ‘life’ [1].
Nevertheless, life hasbeen described, but not defined, intermsof
the propertiesor attributesof aliving being asgiven below.

a) “Living thingstend to be complex and highly organized. They
have the ability to take in energy from the environment and
transformit for growth and reproduction. Organismstend toward
homeostasis: an equilibrium of parameters that define their
environment. Living cresturesrespond, and thelr simulationfosters
areaction-likemotion, recoil, and in advanced forms, learning.
Life is reproductive, as some kind of copying is needed for
evolutionto takehold through apopul ation’smutationsand natura
selection. Togrow and devel op, living creatures need foremost to
be consumers, since growth includes changing biomass, creating
new individua sand the shedding of waste. To quaify asaliving
thing, acreature must meet somevariationfor all thesecriteria
For exampleacrystal can grow, reach equilibrium, and even move
inresponseto stimuli, but lackswhat commonly would bethought
of asabiologica nervoussystem” [1].

b) Five basic characteristics are used to describe life namely,
evidenceof growth and replication, evidence of purposeful energy
transfer, responseto stimuli, self-preservation, and significant
differencefromthe surrounding environment, although difficulties
arefacedinitsimplementation[2].
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¢) “Living beingsare sysemsthat havethrees multaneousfeatures.
they aresdf-supported, they reproducethemsdavesand they evolve
through interaction with theenvironment” [3].

d) “Lifeisachemical system able to replicate itself through
autocatalysisand to make mistakesthat gradually increasethe
efficiency of theautocatdyss’ [3].

€) “Living beingsare proteln-made bodiesformed by oneor more
cdllsthat communicatewith theenvironment throughinformation
transfer carried out by electricimpulsesor chemical substances,
and capable of morphol ogica evolution and metabolism, growth
and reproduction” [3].

f) “Lifeisasdf-sustained chemica system cgpableof undergoing
Darwinianevolution” [4].

0) “Theproperty or qudity that distinguishesliving organismsfrom
dead organismsand i nanimate matter, manifested infunctionssuch
asmetabolism, growth, reproduction, and responseto stimuli or
adaptationto theenvironment originating fromwithintheorganism”
[5].

None of the above definitions characterizes the
phenomenon of lifebut only indicatesits manifestations. All the
experimentshitherto conducted ontheorigin of lifeshow that life
canariseonly fromlife. Chemistshave been ableto make complex
organic molecules such as proteins, amino acids, DNA, RNA
and other complex building blocksof lifein thelaboratory but no
one has been able to synthesize a cell or put together smple
structures such as mitochondria or choloroplasts from its
constituents[6]. According to Cleland and Chyba, “thereisno

broadly accepted definition of ‘life’. Suggested definitionsface
60



The Phenomenon of Life

problems, oftenin theform of robust counter-examples. Herewe
useingghtsfrom physiologica investigationsinto thelanguageto
arguethat defining ‘life’ currently posesadilemmaana ogousto
that faced by those hoping to define‘ water’ beforethe existence
of molecular theory. In the absence of an anal ogoustheory of the
natureof living systems interminablecontroversy over thedefinition
of lifeisinescgpable’ [7]. Added tothat Darwin, whileformulating
histheory of origin of species, was conspicuously silent about
definitionand originof life.

The lack of knowledge of the true nature of life has
undoubtedly disabled usto understand what aspeciesis. The
problem of defining * species’ hasbeen recognized sinceLinnean
time. Theterm species meansdifferent thingsto different people
anditwill continueto besointhefutureaso asthereisnoindication
of ameaningful concept insght. Thisleadsto avery complicated
stuationinthefied of evolutionary biology because speciesisthe
unit of evolution.

There aremany definitionsfor species. Some of these
are: morphol ogical speciesconcept, biologica speciesconcept,
evolutionary species concept, recognition species concept,
cohesi on speci es concept, phylogenetic species concept, Greek
species concept, tyological species concept, Darwin’s species
concept, ecological speciesconcept, phenetic species concept,
etc. [8]. Itisanirony that biologists have not been successful in
advancing aunifying concept of speciesasyet. But then Darwin
himself did not know what a* species’ was, when hetalked about
how they evolved! Thestuationisvery muchsimilar tothat of the

gene. Thegeneticistsand molecular biol ogistsdo not know what
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thegeneiswhenthey talk about it. Darwin commentsabout species
in The Origin of Joeciesthus:

a) “... I look at the term species, as one arbitrarily given for
the sake of convenienceto aset of individuasclosaly resembling
each other, and that it does not essentially differ from theterm
variety, whichisgiventolessdistinct and morefluctuating forms.
The term variety, again, in comparison with mere individual
differences, isaso applied arbitrarily, and for mere convenience
sake’ [9, p. 46; emphasisadded].

b) “No onedefinition hasasyet satisfied all naturaists; yet every
naturalist knows vaguely what he means when he speaks of a
species’ [9, p. 39; emphasisadded].

c) “Certainly no clear lineof demarcation hasasyet been drawn
between species and sub-speciesthat is, theformwhichinthe
opinion of some naturalists comevery near to, but do not quite
arrive at the rank of species; species also is avague form, or
again, between sub-speciesand well marked varieties, or between
lesser varietiesand individual differences’ [9, p. 45; emphasis
added].

It isimportant to note that the so-called genealogy of a
species changes depending on how it isidentified and described.
Asaready discussed, comparison of genomeisplagued by the
uncertainty of themateria gene. Thiswould mean that phylogeny
based on molecular methodsisalso vague. Further the lack of
satisfactory genome-phenome correspondence also makes
identification of specieshighly subjective. All theseindicatethat
theill-defined species can make Darwinism-based evol utionary

theories ridicul ous because depending on the method adopted,
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the placement of aspecieson the evolutionary tree can change.
Asrightly pointed out by Graybedl, totry and divided| organisms
into‘ species using oneof today’ sconcepts, ismisguided because
theimportant characteri sticsused to define species, interbreeding
and descent, areonly variably attained by groupsof individuas
whichonemight call species[10].
4.1  Originoflife

The concepts of molecular gene and genome (genetic
program) imply achemical origin of life. In other words life
originated from non-life. According to Daviesand Joyce, “there
isnothingin physicsthat saysthat matter hasgot to becomeliving.
| think the question has been sidestepped for ahundred yearsby
chemistswho think intermsof the*recipe’ - that you can make
lifeby mixing abit of thisand abit of that and stirring. But fromthe
point of view of thephysicist, what’ simportant about lifeisnot the
“guff”, it stheinformation processing. ... Saying that weformall
themoleculesthat wefindinour body fromchemidry isasridiculous
assaying that wetook al the componentsof awatch and they all
fell inaheap and made awatch and it suddenly started ticking.
I’m not arguing for creationism here - what creationistsfail to
redlizeisthat nobody intheir right mindissuggesting thet lifeindl
itscomplexity would formin onegresat leap. But we do haveto
find apath from physicsand chemistry intolife” [11]. Theview
reflectsapsychological biasfor favouring themateria foundation
of life, at thesametimeaninner feding that itisnot.

There are essentially two theories (better called
hypotheses) about the origin of lifenamely, spontaneousorigin of

lifeonthe earth from primitive self-replicating macromol ecules
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acted upon by natural selection, and extraterrestrial origin
(panspermia@) through meteor, comet bornefrom elsewherein
universe[5].
Spontaneousorigin: Several theories have been advanced to
explaintheorigin of life; themost popular being the primordial
soup theory. According to thistheory, self-replicating entities, the
precursorsof lifearose spontaneoudy under favourableconditions
intheprimitiveenvironment of theearth. Thereareat present two
schoolsone supporting aheterotrophic origin of lifeand the other
supporting an autotrophic origin of life [12]. The theory of
heterotrophic origin assumes a primitive ocean of slowly
accumulating amino acids, bases, sugars, lipids, and other organic
compounds. These are seen as self-organizing to the first
reproducing entity. The chemistry of thisspeculative processis
pictured dong conventiond lines: solution reactionswith adsorption-
desorption equilibriaand heterogeneous catalysison minerals.
These notions have cometo be very deep-seated over the past
several decades [12]. For a “hetero-origin”, therefore, the
conceptsof prebiotic chemistry and abrothasan arsend of organic
building blocksare mandatory. On the other hand, for an* auto-
origin” the concept of aprebiotic chemistry never arises; and the
primitive ocean, whatever itscontent, isirrelevant asan arsend of
organic building blocksof life. Theoriesare seen ascompeting
with each other for survival vis-a-visthefacts[12].

All attempts to assemble an integrated scheme of
physicochemical processes have significant weaknesses[13].
Problemsoccur with hypotheses of the earliest moleculeswith the

propertiescommonly associated with “life’. Theseincludethe
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unlikelihood of formation of complex self-replicating molecules
such asRNA by chance encounterseven over geological time;
thedifficulty of protecting suchmoleculesfollowing their formation
from dilution and destruction by hightemperatures, hydrolysisand
ultraviolet radiaion; andfindly thedifficulty of imagining how sdf-
organization alone could lead to encapsulation of a complex
hierarchy of biochemical reactionsin amembraneto formthe
simplest unicellular organism[13]. According tothe RNA World
Hypothesis, thefirst living system wasapolymer(s) of catalytic
RNA capabl e of salf-replication that subsequently evolved the
ability to encodemoreversatile peptide catalysts[14]. Mineral-
catalyzed reactions, followed by aseriesof fractionations, would
offer themost plausiblerouteto RNA [15, 16].

Accordingto Smithetal. [17], astablecd | wall isrequired
to protect thefirst primitive organism. Thefirst cell wall might
havebeenaninternad minera surface, fromwhichthecd| developed
aprotectivebiological cap emerginginto anutrient-rich“soup”.
Ultimatdy, thebiologica cap might haveexpandedinto acomplete
cell-wall, alowing mobility and colonization of energy-rich
chdlengingenvironments. All thescenariosthat havebeen proposed
for producing RNA under plausible natural conditions lack
experimental demongtration and thisincludesthe RNA world, clay
crystalsand vesicleaccounts. No one has been ableto synthesize
RNA without thehelp of protein catalystsor nucleic acidtemplates,
and ontop of thisproblem, thereisthefragility of theRNA molecule
to contend with [1]. Francis Crick (Nobel laureate) oncewrote:
“An honest man, armed with all the knowledge availableto us

now, could only statethat in somesense, theorigin of life appears
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a themoment to beamost amiracle, so many arethe conditions
whichwould havehad to have been satisfied to get it going” [ 18].
Inspiteof that evolutionistsmaintainthat lifeoriginated accidentaly
frominanimate matter.

Panspermiatheory: Theideathat lifeoriginated onitsownon
thisplanet in continuation of theinorganic evol ution received ajolt
when, in 1973, FrancisCrick and L. Orgel proposed anew theory
caledthe” directed panspermia’ [19]. According to them, spores
of lifemight have been sent to the earth in an unmanned spaceship
by amore advanced civilization evolved billionsof yearsagoona
planet of another star. In effect, thetheory only shifted the venue
of theorigin of lifefrom this planet to another planet but did not
explain how lifeoriginated. Theorigina panspermiatheory did
not say that the sporeswereintentionally sent to other planets, but
merely said that microbesin space brought lifeto planetslikethe
earth. Notable advocates of panspermiatheoriesbesides Crick
and Orgel areHermann von Helmholtz, William Thomson Kelvin,
SvanteArrhenius, Fred Hoyle, and ChandraWickramasinghe. In
different versions of the theory, the microbes are supposed to
have been transported by light pressure (Arrhenius's radio-
panspermia), meteorites (balistic panspermia), or comets(modern
panspermia) [20]. Nevertheless, there has been no evidence
whatsoever to suggest that thereislifeanywheredseinthisuniverse
except onthe planet earth.

Much of what isreported about origin of lifeinscientific
literatureispurely conjecturd. Thetheoriesof terrestria origin of
life, which arerooted intheideaof primordia soup, are products
of thought experiments. Practically no effort has been madeto
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explain the origin of biological information in the prebiotic
environment thatisvitd for thebiologica evolution. Instead, lifeis
still supposed to have originated from non-life.

4.2  Organism asinformation processor

Biology providesthe most sophisticated organization of
matter, often spanning more than 24 orders of magnitudefrom
component molecules (0.1 attograms) to entire organism (100
kilograms) [21]. According to Rothemund et al.: “This
organizationisinformation-based: DNA sequencesrefined by
evolution encode both the components and the processes that
guidetheir development into an organism—the developmental
program. For alanguageto describethiscarefully orchestrated
organization, itistempting to turn to computer science, wherethe
conceptsof programming languages, datastructures, anddgorithms
are used to specify complex organization of information and
behavior” [21]. Using two-dimensional self-assembly of DNA
tiles, they reported themolecular redlization of acellular automaton,
afabrication of afractd pattern—aSierpinski triangle. Although
imperfect, it was claimed that the growth of Sierpinski triangles
demonstrated al the necessary mechanismsfor the molecul ar
implementation of arbitrary cellular automata. Thisshowsthat
engineered DNA sdlf-assembly can betrested asa Turing-universal
biomolecular system, capable of implementing any desired
algorithm for computation or construction tasks[21].

Tobiologists, an organismisabundle of chemica atoms
and molecules. Arthur D. Lander, Chair of the Department of
Developmenta and Cell Biology and Director of the Center for
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Complex Biologicd Sysemsat theUniversty of Cdiforniaat Irvine,
observes. “As a group, molecular biologists shy away from
teleologica matters, perhapsbecause early attitudesin molecular
biology were shaped by physicistsand chemists. Evengeneticists
rigoroudy definefunction not intermsof theuseful thingsagene
does, but by what happenswhen the geneisaltered. Molecular
biology and molecular geneticsmight continueto dodgeteleological
ISsUes. ... Mechanigticinformation about how amultitude of genes
and geneproductsact andinteractisnow being gathered sorapidly
that our inability to synthesize such information into acoherent
wholeisbecoming moreand morefrustrating. Generegulation,
intrace lular sgnding pathways, metabolic networks, developmenta
programs—thecurrentinformeation delugeisreveding thesesysems
to be so complex that molecular biologistsareforced towrestle
with an overtly teleological question: What purposedoesall this
complexity serve?’ [22]. Scientistsoften seemtoinvoketheterm
‘emergence’ to find explanation to an otherwise unexplainable
phenomenon. Thistermisused to explain any new properties
(propertiesthat are absent from the constituents of the system)
that arise when a system exceeds a certain level of size or
complexity. It isaconcept often summed up by the phrase that
“thewholeisgreater than the sum of itsparts,” and it isakey
concept intheburgeoning field of complexity science. Lifeisoften
cited asaclassic exampleof an emergent phenomenon: “no atoms
of my body areliving, yet | amliving” [23].

Inthewordsof Davies: “ All organismsareinformation
processors. they store a genetic database and replicate
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it....Biological moleculesservetwo distinct roles: (i) specidized
chemicds, (ii) informationa molecules. Thisreflectstheunderlying
dudism of phenotype/genotype. Using theana ogy of computing,
chemistry correspondsto hardware, information to software. A
full understanding of the origin and function of liferequiresthe
elucidation of both the hardware and software aspects. Studies of
biogenesishavetended to focuson chemidtry (i.e., hardware), by
attempting to discover achemical pathway from non-lifetolife”
[24]. All cellular functionsareregulated by interactive ‘signal
transduction’ networks composed of information transfer
molecules, suchasG proteins, protein kinases, second messengers
and transcription factors [25]. They form, in effect, cellular
computation systemsallowing cellsto evaluate multipleinternal
and external inputsin order to make appropriate decisons(e.g.,
which enzymesto synthesize, when to divide, whereto move)
[26, 27].

4.3 Islifeanintangible phenomenon?

The current perception of genetic programisinextricably
woven into theideaof materia gene. Adherenceto thewrong
notion that geneticinformationisconstituted by physical materia
hasvirtually taken biology to ablind alley. Phenomenaof ‘life
and‘ species have defied definition on account of this. Chemical
principleswhich explain the nature and behaviour of non-living
matter aredistorted to explainliving thingsaso. Thusachemical
structurethat carriesaparticular chemical informationisassumed
tocontainbiologica informationasowhenitresdesingdealiving
cell and only chemical informationwhenit liesoutsdetheliving
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cell. Thisperceptionisabsurd becauseit doesnot explaininthe
first placethe sourceof biological information and secondly how
achemicd sructure(e.g., DNA) can behavedifferently depending
onitsplaceof occurrence. Concept of particulate genethusledto
thebelief that life originated frominanimate matter.

Peter Beurton, Raphael Falk and Hans-Jorg Rheinsberger
discuss at length the contemporary gene scenario: “ The more
molecular biologistslearn about genes, thelesssurethey seemto
become of what agenereally is. Knowledge about the structure
and functioning of genesabounds, but al so, the gene hasbecome
curiously intangible. Now it seems that a cell’'s enzymes are
cgpableof actively manipulating DNA todothisor that. A genome
consists largely of semistable genetic elements that may be
rearranged or even moved around in the genomethusmodifying
theinformation content of DNA. Bitsof DNA may beinducedto
shareinthe coding for different functiona unitsin responsetothe
organism’senvironment. All thismakesagene' sdemarcation
largely dependent on the cell’ sregul atory apparatus. Rather than
ultimate factors, genes begin to look like hardly definable
temporary productsof acel’sphysology. Oftenthey havebecome
amorphousentitiesof unclear existenceready to vanishintothe
genomicor developmenta background at any time’ [28, emphasi's
added]. Paul Griffithsand EvaNeumann-Held state: “[Inthe
molecular gene concept] ‘gene’ denotesthe recurring process
that leadsto thetemporally and spatially regul ated expression
of aparticular polypeptide product. The geneisidentified not
with these DNA sequences alone but rather with aprocessin

70



The Phenomenon of Life

whose context these sequencestake on adefinitemeaning” [29,
emphasis added]. These two statements are particularly
noteworthy becausethey giveahint of theintangiblenatureof the
genewhose expression istemporally and spacially regul ated.
Keller’sargument of an integrated genetic programin place of
individual genes [30] appears to be more redlistic. All these
observationsindirectly support theview that the genetic program
istheintangible software, and the DNA, ahardware component
inthebiologica machinery. Thenotion of individual particulate
genes should be dispensed with and the whol e genetic program
must be seen as coherent integrated softwarethat drivesall the
biological activitiesand theonewhichisresponsiblefor al the
featuresof an organism. Thisproposa goeswel with Johannsen's
origina concept of non-particulate gene[31].

There are two options before us; one is to continue
researchignoring thefailure of century-long research effortsto
identify and characterizethe gene and at the sametime assuming
that thereisgene, thegeneisdiscrete, and it isof material nature.
Going by the past experience, thiswill only helpto generate more
spuriousexplanationsand worsen the situation. Thesecond option
isto discard the particul ate gene concept in toto realizing the
genefiasco asthewake-up call for aninevitable changein our
view about the genetic program. It directsusto treat biological
information asintangible software stored intheliving cell. This
optionwould certainly behard onthescientific community towhom
anythingintangibleisirrational and superdtitious. But thisisafase
notionto becorrected. Itisthescientists' view that theuniverseis
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completely corporedl and materid that isirrationa and nonfactud.
Thereare severd intangible non-physical phenomenain nature;
for example, human consciousness, informeation soragein computer
memory, to cite but afew. Instead of attempting to explainthe
non-materid phenomenainabdract physica terms, scientissmust
accept such phenomenaas entitiesbeyond human perception and
visibility. Basically acomputer system consistsof softwareand
hardware components. Inthecomputer jargon, theterm* software

describesthe programs. A programisaset of instructionswritten
inasuitablelanguagein the proper sequence andisloadedinto
thememory of the computer for executing thetask intended for.
The softwareis thus the unseen component, which drivesthe
computer to perform thetask specifiedinit. Theterm* hardware

describesdl thevisble componentsof acomputer. Theprograms,
dataand information we storeinthe storage devicesexist inthe
computer not inaperceptibleform but inanintangibleform. This
isaproof of existence of intangible phenomenoninnature. An
organismisalso a(natural) computer system. Suppose that a
computer machinewas sent to the earth by somediensbeforethe
advent of our computer technology. At that time wewould not
havethedightest inkling of what softwarewas. Supposethat our
scientists started studying the alien computer to elucidate its
functional mechanism. Inall probability they would not have
discovered theintangible software stored in thememory devices
of thecompurter. | nstead they would have thought that the storage
materid itself encoded information. A smilar thingishappeningin
the science of geneticsnow. Withthearriva of themolecular gene

concept; DNA (abiological hardware component) has been
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mistaken for the genetic information (software). Thebiologica

roleof DNA inprotein synthesisispresently misconstrued asthe
geneticrole. Itishard to understand how protein building machinery
can be considered asthe hereditary material aslifeisnot just
protein synthesis. Why then biologiststook thisstrange view of

characterizing the DNA asthemoleculeof life?1t issomething
difficult tofathom. Perhaps because any assumption other thana
materia-based oneisunthinkablein scienceinview of thelikely
divineunderpinningsassociated withit. Asonedefinition of science
dates, itis“thestudy of thematerial universeor physical redity in
order tounderstand it” [32] whichisnot only presumptuousbut is
asoapre-emptiveonetoruleout theintangiblefromthe purview
of science even if such phenomenaexist in nature. The basic
hypothesesof materidist philosophy are: firg, dl redity isessentidly
amaterial reality; second, no supernatural or immaterial reality
can exist; and third, all organic life arisesfrom and returnsto
inorganic matter [33]. The main disagreement of materialistsis
over the mind-brain problem, which has been the focus of the
twentieth century materialist debate. The materiaist philosophy
ressonassumptionsthat areultimately metascientific, though never
metaphysical inthe Aristotelian sense. That is, theassumptionsof
materialism reached beyond empirical science, though never
beyond physical reality. Nature hasno beginning or end. Itisan
eternd, self-generating and sdlf-sustaining materia fact without
any sort of barrier or limit zoning it off from anonmaterial, non-
physicd, or supernaturd typeof being. Theonly foundationd being
therewas, wasmateriad being, and somekind of natural substance

underlay dl vigble phenomena. Theseassumptionsimply lack of
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any governance or management of the universe by any sort of
transcendentd intelligence, and thereforemateridismisimplicitly
atheistic. Materialism hasalwaysviewed atheism asmerely a
necessary consequenceof itspremisesand not asaphilosophicaly
important end initself. Supernatural gods, spiritual deities, or
immaterial moralizerscould obvioudy not betaken serioudly, or
for that matter evenimaginedtoexist, inthemateriaist hypothesis
[33]. Even mind hasbeen viewed asmaterid inthesensethat: “if
all matter wereto be removed from the world, nothing would
remain—nominds...."” [34].

Themateridistsmay argue onthebasisof thehypothesis
of property dualism that software in acomputer has physical
exigenceasitisstored on amedium. Property dualism holdsthat
nonphysical substancesor thingsdo not exist, but that thereare
nonphysica propertiesof physica matter. For theproperty dudigt,
only physica substancesexi, but thesephysical ‘things canhave
physical or nonphysical properties. Consciousness, itisargued, is
a nonphysical property of the brain because it doesn’t have
properties commonly associated with physical phenomena(e.g.
mass, shape, size, density, eectric charge, temperature, position
inspace, etc.) [33]. But then the software (information) doesnot
form the intrinsic property of the medium, because it can be
removed from the medium without affecting the property of the
physical medium onwhichitisstored. Itislike our thoughts.
Thoughtsare created in human brain; and the brain hasphysical
exigence. Materidistsmay thereforearguethat thoughtscan also
be explained on the basis of property dualism. Theargument of
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property duaismisnot averseto characterization of anintangible
phenomenon. I ntangible phenomenon only meansthat it cannot
be perceived by human senses or detected by man-made
instruments. The recognition of the independent existence of
biological information (i.e., itisnot constituted by achemical

structure) isessentia for explaining the phenomenon of lifeand
evolution of biological species. This rationale calls for a
revolutionary changein our perception of the genetic program
(biological information) and the phenomenon of life. All the
structures in the cell together constitute the hardware. The
functioning of cell structuresincluding DNA must be seen as
executing the genetic program (the software) by the hardware.
The continued failure of the parti cul ate gene concept to account
for thebiological organization and system functioning does not
justify defending it any longer. Genetic program must beviewed
from adifferent angle, asthe software of thebiological system
which exigsinanintangibleforminthecell independently of the
materia hardware. Itisinthiscontext, ardigio-scientificdidogue
between science and the Quran assumesado-or-die significance
andrelevance.
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5 THE DIVINE UNIVERSAL SOFTWARE
— THE SOURCE OF INFORMATION

Thegrowing body of evidencediscussed inthepreceding
sectionswarrantsare-look at the concept of genetic program.
Thework of Gilad et al. [1] showsthat itisthesimilaritiesand
differencesin geneexpression rather than genesthemselvesthat
aremoreimportant in defining species. Commenting onthiswork,
Pennis wrote: “On ageneticlevel, humansand apesare nearly
identical, sharing between 96% and 99% of their DNA. Sowhat
makes us so different? ... it comes down to where, when, and
how vigorously these genes are expressed” [2]. The genetic
program hasto beredefined in terms of non-particul ate software
and the current particul ate concept hasto be done away with.
Thefunctioning of genomecan beexplainedif itistreated asa
hardware component of the cell executing the task under the
direction of asoftware.

The need for independent existence of chemical
information and biological (genetic) informationin natureisnot
recognized in science. Although scientists acknowledge the
presence of genetic information, they do not acknowledgethe
presence of chemical information. As aresult, no one asks
guestionslike why ahydrogen molecule behavesasit doesor
why water (H,0) is afire extinguisher when its constituents
hydrogen and oxygenarehighly inflammable?\Weknow that etoms,
moleculesand substanceshave characteristic chemica structures
anditisthestructure of asubstancethat determinesitsproperties.
This leads to another question: how did they acquire their
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structures?Did they decidetheir own structuresand properties?
These questions can beanswered only if we accept the existence
of chemicd information. Natureisaninformation-laden system. It
hasboth chemical and biological information distinctly different
from each other.

TheQurandigtinguishesthenatureof living and non-living
componentsof theuniverseclearly. Based onthe Quran and naturd
evidence, acomputer model of the universe was proposed to
understand the functioning of the universe[3, 4]. According to
thisconcept, the origin of natural laws, properties of matter in
relation to chemical structure, evolution and functioning of the
physicd universeand biologicd organiams, thair interactions, modes
of communication and interconnectivity, etc., can betraced tothe
existence of adivine software for the universe which may be
referred to asthe divine master program (DMP).

“ Allah doesblot out (delete) or confirm (retain) what

He pleases: with Him isthe Mother of the Book.”

(Q.13:39)
“Nay, thisisa GloriousQuran, (inscribed) in a Tablet
Preserved.” (Q. 85:21-22)

The“Mother of the Book” (Ummul kitab) and “ Tabl et
Preserved” (Lohul mahfooz) mentioned inthe above versesmay
bereferring to the divineknowledgebasewhich containsdl kinds
of softwareincludingthe DMP. The DMPmay bevisuaised as
having composed of three subprogramsnamely, theAbioprogram,
the Bioprogram and the Control Program. The Abioprogram (the
sourceof chemical information) governsabiogenesis(originof the

inanimateworld) and the characteristic propertiesof theinanimate
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components while the Bioprogram (the source of biological
information) governs biogenesis (origin of species) and the
characteristic propertiesof theliving matter. The Control Program
isresponsible for the co-ordination and control of the whole
universeduring itsgenesisaswell asin the post-devel opmental
stage. For aclear ideaof thebiological information, theorigin of
chemical informationisalso to beunderstood.

5.1  TheAbioprogram (Chemical information)
TheQurantdlsus:

“ So He completed them as seven skies...and inspired

in each sky its duty and command...” (Q.41:12)

“ And among Hissignsisthis, that sky and earth stand

by Hiscommand...” (Q. 30:25)
Thesemessagesindicatethat the divineingtructionsareimmanent
inthesystemitself. Themode of behaviour and functioning of the
component systemsof the universe are, therefore, governed by
these programs (the commands mentioned in the Quran) coded in
their structures. Each substance hasanintrinsc chemica structure.
This, inturn, confersspecific propertiesto that materia. \WWe now
know 118 elements[ 5] with oneor more atomic speciesfor each
of them. An atomic speciescharacterized by itsnuclear condtituents
iscalled anuclide. Each nuclide has acertain structure, which
determinesitsphysical and chemical properties. Thesenuclides
can combinein numerous combinations obeying certain specific
rulesto produceawidevariety of substanceseachwith aspecific
structure and propertiesof itsown. How doesthis happen? Are
thee ements (or nuclides) intelligent entitiesto invent and decide

their structures, propertiesand rulesby themselves? Thisisone of
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themost fundamenta aspectsof theworking of theuniverse. The
first task of scienceis, therefore, to explaintheorigin of chemical
information. Unfortunately, theissue doesnot figureintheagenda
of scienceand hence, it hasnot been addressed sofar. Therules
that governtheformation of chemica structures(non-livingforms)
aswell asacquiring propertiesby them may beattributed to the
existence of divine Abioprogram. A substance may betherefore
conceived asan embodiment of information inacoded form. The
Abioprogram immanent in variousforms of energy/matter can
therefore be explained in terms of a structure-code concept.
Consdering theatom asthebasi c unit of matter, the concept may
beillugtrated asfollows. Wemay assumethat thestructuresignifies
acode‘written' inaspecia languagelikethe symboliclanguage
used in computer machines. This code (semantic content) is
decipheredintermsof the Abioprogram and the structure derives
itsproperties. The Quranic messagethat God’'scommands are
built into theuniversal components(Q. 41:12) canbeexplainedin
thisway. Thus the Abioprogram determines and confers the
propertiesto inanimate matter, which formstheraw materia for
the hardware components (including the hardware of living
systems). Structureat theleve of amolecule (substance) isdefined
hereasthetotality of the nuclide composition and arrangement of
theatoms. Inthe structure-code concept, the nuclidesformthe
aphabetsand along with their arrangement, asinaword, through
bonding, etc., the codeisdeciphered intermsof its properties
(Table5.1). A set of alphabetscan carry meaningonly if it has
affiliation with alanguage. Themeaning of aword dependsonits

alphabetic composition aswell asthe order in which they are
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Table 5.1 Illustration of the mechanism of acquiring the characteristic
properties by inanimate matter based on the Abioprogram-based
structure-code concept

Buildingblock Unit Software Task
Alphabet Word English Meaning
Eement Molecule Abioprogram Properties

(Source: Wahid, PA. 2006. The Computer Universe — A Scientific
Rendering of the Holy Quran. Adam Publishers, New Delhi)

arranged. Two words may be different in their alphabetic
compodtionor inther arrangements. For instance, Englishwords
‘nest’ and ‘sent’ have the same alphabets but different
arrangementswhereasthewords'* take’ and ‘buy’ aredifferentin
their dphabeticcomposgtion. Likewise, different chemicd sructures
are formed based on the composition and arrangement of the
atomsof theelements. The structuresof n-butane andiso-butane
have the same elements and same number of atoms with the
chemical formulaof C,H, ; but thearrangement of theatomsis
different in thetwo substances. Thesetwo structures correspond
to Englishwords‘ nest’ and ‘ sent’. The chemical structures of
water (H,0) and benzene (C H,) aredifferentintheir elemental
(alphabet) composition. They arecomparablewith Englishwords
‘take’ and ‘buy’ . By thisand ogy, themechanism of how chemical
structures (substances) derive their properties based on the
Abioprogram can be explained. Periodicity in the properties of
elementswhich providethebasisfor their classification (Periodic
Table) and aso for the prediction of properties of a hitherto
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unknown element; specificity in the change of propertiesof a
substancewith achangein structure, etc., are clearly the clauses
of the Abioprogram operating at different levels of structural
hierarchy. Please seeWahid [4] for adetailed discussion. The
chemical structure may bethuslikened to akind of algorithm
conforming tothe Abioprogram. Theuniverseisthereforenothing
but informati on dispersed in gpace. The Abioprogramisthe source
of chemical principlespervading thewholeuniverse.

5.2  TheBioprogram (Biological infor mation)

Thebiological systems(organisms) are not governed by
the Abioprogram dthough the structureand propertiesof chemica
atomsand moleculesthat make up their hardware are governed
by it. Oneof theinherent defectsof thetheoriesof biogenessand
evolution of biodiversity isther inability to account for theorigin
of biological information. Although the need for biological
information has been long recognized, itsexistenceiswrongly
concelved asphysica. Biologica complexity isdistinguished by
bei ng infor mation-based complexity, and afundamenta chalenge
to scienceisto providean account of how thisuniqueinformation
content and processing machinery of lifecameinto existence[6].

The problem with modern science is that it does not
distinguish chemical information from biologica information. A
chemical structure encodes (information) only the chemical
information responsiblefor the physical and chemical properties.
ThusDNA structure encodes chemical informationwhich confers
to it the characteristic physical and chemical properties. The
physica and chemicd propertieswhichthegenomeexhibitsoutsde
thecdll areitsinnate propertiesderived fromthe Abioprogram. It
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will not show any ‘life(biological) properties’ becausethestructure
doesnot encode any hiological information. Thisisalso true of
any other chemical structure (organelles) residinginthecell. A
chemical structure cannot encode biological information because
itssemantic content is specified by the Abioprogram (the source
of chemicd information). Ignoranceor non-recognition of thisvita
characteristic of achemica structureistheunderlying causeof the
confusion associated with theroleof genomeintheliving system.
As any other structure in the cell, genomeis also a hardware
component. Thisdistinctionwill help explainwhy the particulate
genedoesnot congtitute the genetic information. Recognition of
independent existenceof chemica and biologicd informationwould
help understand the nature of the so-called non-living and living
components.

TheQuran providesaclear ideaof thenatureof biological
information while mentioning the process of creation of thefirst
individual of Homo sapiens, Adam. Allah created Adam by
breathing into aclay mode of humanbeing (Q. 6:2; 15:26) from
Hisruh (Q. 15:28-29; 17:85). Theword ruh mentioned in the
Quran may be considered as the general term for the divine
biological software, the Bioprogram, and breathing of ruh asthe
process of installing the softwarein the clay model. Inthisway,
theinanimatecday modd wasbrought tolife. The Quranic messages
ontheprocessof creation by Allah have been discussedin detall
elsewhere based on the computer concept of theuniverse|[3, 4].
5.3  Organismasnatural biocomputer

An organismisanatural computer biosystem (NCB)

whose devel opment and functioning aredetermined by thedivine
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software, Bioprogram. Thediverseformsof lifeoriginated onthis
planet through programmed evol ution. The programmed evolution
is the generation of small packages from the Bioprogram
supposedly through a process of phylogenetic software
differentiation. Each of these packages, called
microbioprogram, formsthe software (genetic program) of a
species. The microbioprogram isthusthe Bioprogram at the
level of species. For detailsseeWahid [3, 4, 7, 8]. A cell, the
basic unit of aliving system, isabiochip. Thestructuresinthe
cdl (organdlesand nuclear structuresincluding DNA) congtitute
the hardware components. Since the hardware components
(chemical structures) are intended for the execution of the
program, they are produced in the cell in accordance with the
program as can be inferred from the cytological differences
among the tissues of the body. In computer parlance the
microbioprogram may be defined as a set of instructionsin
the right sequence for the development of the organism,
execution of various bioprocesses, its behaviour, instincts,
habits and every other task performed by the NCB. The
softwareisnot coded in achemical structure called genome
(DNA base sequence). It has no visible features and is
comparablewith acomputer program. Based on thisreasoning,
aspeciesmay be defined asthe phenotypesthat can be produced
from amicrobioprogram.

Every activity fromthemolecular level (insidethecell)
tothelevel of theorganismistreated inthe NCB concept asa
programmed function. The concept does not recognize the so-

caled“errors’ or “mistakes’ inthefunctioning of acell including
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when it performs such tasksas chromosomereplication, copying
process and DNA repairs. In fact the use of these termsin
contemporary scientificliteratureis misleading because acell

cannot make mistake; it can carry out thetask only as stipulated
intheprogram. Theview that the program is not constituted by
achemicd structure (genomeor DNA) and it hasan independent
existenceraisesthe question asto how thenit existsinthecell.
Probably it exists as stored information in the storage medium
(chromosomes) of the cell. The programsand datawe storein
our computer memories do not form an integral part of the
chemical structure of the device but, weareonly exploiting the
property of achemical structure (e.g., magnetic property) for
storing information. In the sameway, the chromosomes derive
the property of information storagefrom their chemical structure
inconformity with the Abioprogram. Natura evidenceof sucha
mechanism for storage can be found in the example of brain
memory. If information can be stored in human brain cells
without altering the DNA base sequence, it must also be
possible to store the program by a similar or a different
mechanism in the biochip (cell). The biomemory
(chromosome) isassumed to have been organised in sectors,
i.e., agroup of bytes. Each sector storespart of the program (a
few instructions or a program bit required for a given task),

enabling the system processor to read from any sector as
required. For example, each biochemical event hasitsown
specified stepsand sequences. These stepsin theright sequence
forma*®programbit” inthe microbioprogram of the species. A

storage sector in the chromosome representsa“ program bit”

[3,4,7,8].
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Theana ogy may beillustrated with the help of examples
drawn from computer technology and biological processes. A
simple C program to input two numbersand print their sumis
given below.
#include<stdio.h>
#include<conio.n>
voidmain()
{

intnl,n2,n3;

clrscr();

printf(“Enter first number @ “);

scanf(* %d*“, &nl);

printf (Enter second number : “);

scanf (“%d”, &n2);

n3=nl+nz,

printf(“\n\n Sum=%d", n3);

getch();

}

Thisprogram showstheimportant festuresof acomputer program.
Firgly itisaset of clear-cut instructionsto thecomputer todo the
task of adding two numbersand print the result. Secondly these
ingructionsaregivenin certain sequences. Theorder inwhichthe
instructions are to be carried out is equally important as the
ingructionsthemselves. Therefore each ingtruction hasaspecified
order inwhichit should be executed. If the sequenceischanged
the computer will not be ableto do thejob properly or it will fail
totally. Thesefeaturesarea soreflected in all thebiochemica and

biologica processesand functions. Congder thefollowingexample
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of abiochemical process—thecitricacid cycle.

Theditricacid cycdeconditutesanimportant set of reactions
in carbohydrate metabolism. The cycle produces two carbon
dioxidemolecules. Thisgeneral oxidation reactionisaccompanied
by thelossof hydrogen and e ectronsat four specific places. These
oxidations are connected to the electron transport chain where
many ATPare produced.

Step-1: Synthesisof citricacid

Acetyl CoA and oxal oacetic acid condenseto form citric acid.

Theacetyl group CH,COOQ istransferred from CoA to oxa oacetic

acid at the ketone carbon, which isthen changed to an acohol.

Theenzymecitric acid synthetase catalyzesthisreaction.

Step-2: Synthesisof isocitricacid

| someri zation of the position of the-OH group oncitricacid takes

placeintwo steps. Thefirst stepisadehydration of anacohol to

make an alkene. Next ahydration reaction of an alkene occursto

make an acohol. Thesereactionsare catalyzed by aconitase. The

net effect isto movethe-OH group from C-3to C-2, whichis

isocitricacid.

Step-3: Oxidation

Inthisfirst oxidation reaction an acohol isconverted to aketone

and 2 hydrogens and 2 electrons are transferred to NAD* to

NADH + H*. Thereaction marksthefirst entry point into the

electron transport chain. Thereactioniscatalyzed by isocitrate

dehydrogenase and the product, oxalosuccinic acid, remains

attached to theisocitrate dehydrogenasefor the next step.

Step-4: Decarboxylation

In this first decarboxylation reaction catalyzed by isocitrate
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dehydrogenase, a carbon group is lost as carbon dioxide and
alpha-ketoglutaric acid, a5-carbon compound, is produced.
Step-5: Oxidation, decarboxylation and synthesisof thiol ester
Thiscomplex oxidative decarboxylationiscatayzed by apha-
ketoglutarate dehydrogenase complex. The reaction is non-
reversibleand preventsthe cyclefrom operating inthereverse
direction. Inthissecond oxidation reaction an acohol isconverted
to aketoneand 2 hydrogensand 2 electrons aretransferred to
NAD*to NADH + H*. Thereaction isanother entry point into
theelectron transport chain. Thisisthe second decarboxylation
reaction where a carbon group islost as carbon dioxide. The
remaining 4 carbon group isattached to the CoA through athiol
ester highenergy bond. Thefina productissuccinyl CoA.
Step-6: Synthesisof ATP
Catayzed by succinyl CoA, the hydrolysisof thethioester bond
takes place with the formation of succinic acid and ATP. First
guanosi netriphosphateisformed whichiscoupled withthe ADP
tomakeATP.
Step-7: Oxidation
Thisreaction catalyzed by succinate dehydrogenaseresultsinthe
removal of the hydrogensfrom saturated alkyl carbonsto form
fumaric acid, an alkene, and 2 ATP. The hydrogen acceptor isthe
coenzymeFAD.
Step-8: Formation of analcohol
In thishydration reaction catalyzed by fumarase, an dkeneis
convertedto analcohol.
Step-9: Oxidation
Inthefinal reaction of thecitric acid cycle catalyzed by malate
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dehydrogenase, an alcohol is oxidized to a ketone to make
oxaloacetic acid. The coenzyme NAD+ causesthetransfer of
two hydrogensand 2 electronsto NADH + H*. Thisisthefinal
entry point into the electron transport chain.

Take another mechanism, working of an organ, say ear.
Hearing, one of thefive senses, isacomplex process of picking
up sound and decoding it into ameaningful perception. Thehuman
ear isfully equipped to do that job. The mechanism of hearing
may bevisualizedin broad five steps.

Step-1:

The pinna, the ear which we see outside, collects the sound
vibrations and funnelsthem into the ear canal. It enablesusto
determinethedirection and source of sound.

Step-2:

Assound wavesdstrikethe eardrum, it startsvibrating. The sound
waveisthusconverted into mechanicd vibration.

Step-3:

Thevibration of eardrum setsthethreesmall bonesinthemiddle
earinmation.

Step-4:

This forces the cochlea's (inner ear) fluids move. The fluids
stimulate the tiny hair cells which respond to specific sound
frequencies. Thehair cellschangethe mechanical energy fromthe
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movement into nerveimpul ses (el ectric pul ses).

Step-5:
Thenerveimpul sesaretransmitted by the cochlear portion of the
acoustic nerveto the brain wherethey areinterpreted as sound.
All thebiochemicd processesandbiologicd activitiesshow
clearly defined steps and sequencesin which they take place.
Although we describe them in terms of reactants and products,
they reflect theimplementation of instructions specifiedinthe
‘program bits' of the process concerned. The microbioprogram
of aspeciesmay be supposed asahaving composed of alarge
number of ‘ programbits’ required for theexecution of dl kindsof
biological activities. These* program bits: might have been stored
in various sectors on the chromosomes. For carrying out a
biological function, the cell would need theinstructionsfrom
different sectors. Thechemical structuresincluding DNA take
ordersand act like hardwareto perform thetask. Thebiological
reactions and processes are therefore manifestations of the
execution of the program. Inthe case of asexually reproducing
organism, fromthemoment of formation of thezygote, theexecution
of the microbioprogram is on and continues till death of the
organism. Itisthisprogram that determineswhich hardwareshould
comeinto actionwhen. Thuswefind an orchestrated responseto
the commands occursfrom the sub-cellular (molecular) through
cdlular (organelles), tissue, and organtothelevel of theorganism.
This is the unequivocal proof of the existence of the divine
Bioprograminliving beings. Theseprogramsareintangibleand
hence any attempt to characterizethemin physical form (e.g.,
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DNA) will end upinfailure. Thiswould explain the cause of the
utter failure of the particul ate gene concept.

If genomeisthegenetic program of an organism, molecular
biologists must be able to demonstrate the synthesisof lifefrom
pure chemicals; but they are not. Alternatively, amuch simpler
approach can aso betried to confirm whether genomeisgenetic
program, by bringing adead cell tolife. At thetimeof death, the
cell hasall the structuresof aliving cell. Bringing the dead cell
back to life has al so not been demonstrated. Infact, thereisno
indication sofar that life can originatefrom non-life.

54  Definitionsof lifeand death

Theproblem of defining lifeand death can beeffectively
solved if these phenomenaareexplainedinthelight of the Quranic
messages. Asdready mentioned, theruh mentionedin the Quran
may be consdered asthegenera termtoindicatethe Bioprogram
or thebiologica information. Besidesthis, at several placesthe
Quran usestheterm nafs specificaly to denoteahumanindividua
(i.e, thebiologica systemwith software) or the human software
alone depending on the context (Q. 3:30; 6:93). Therefore nafs
may be considered asthe microbioprogram of humanindividual.
At the time of death, the nafs of the individual is removed
(Q.6:93).

“....At death, the Angels stretch forth their hands (saying)
“Yield up your nafs...” (Q.6:93)

Death can therefore be defined asthe removal of the software
fromthebody. Ineffect, themicrobioprogramis‘deleted’ from
the body. A dead body is thus comparable to a computer
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without software. The system has been deprived of itssoftware
and hencein spiteof theexistence of dl the hardware components
(including genome), thebody isincgpableof sugtaningitshiologica
functions. The phenomenon of life can be therefore defined as
the manifestation of the execution of the microbioprogram.
Thetestability of thisargument liesin at least two predictions: @)
lifewill never be producedinthelaboratory from purechemicals
or from dead matter; it can only be copied fromaliving thing to
another, b) the phenomenon of death will remain unexplainedin
sciencesolong asachemica structure(e.g., DNA) isconsidered
asthegenetic program|[3, 4, 7, 8].
55  Thedefining moment of thebioworld

Biological information which governsthefunctioning of
anorganism (living system) isdifferent from chemica information
which governsthestructure and propertiesof chemica substances
(non-living things). Meyer made athorough examination of the
problem of the origination of organismal form from the point of
view of theorigin of theinformation that isnecessary to generate
morphologica novelty [9]. TheCambrianexplosonistheclassicd
example. The* Cambrian explosion” refersto thegeologicaly
sudden appearance of many new animal body plans about 530
millionyearsago. At thistime, at least nineteen, and perhapsas
many asthirty-five phylaof forty total madetheir first appearance
on earth within anarrow five- to ten-million-year window of
geologic time. Many new subphyla, between 32 and 48 of 56
total, and classes of animals also arose at this time with
representatives of these new higher taxamanifesting significant

morphologica innovations. The Cambrian explosonthusmarked
9
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amagor episode of morphogenesis in which many new and
disparate organismal formsaroseinageologically brief period of
time[9, 10]. If one assumesthat the Cambrian explosion took
place within a relatively narrow 5-10 million year window,
explaining theorigin of theinformation necessary to produce new
proteins, for example, becomes more acute in part because
mutation rates would not have been sufficient to generate the
number of changesin the genome necessary to build the new
proteinsfor more complex Cambrian animals[11]. Evenif one
dlowssaverd hundred millionyearsfor theorigin of themetazoan,
sgnificant probabilistic and other difficultiesremainwith theneo-
Darwinian explanation of theorigin of form and information[9].
All thetheoriesof life now doing rounds haveflopped miserably
because of thewrong perception of thebiological information.
The biologistsshould give up the chasefor life on the chemical
trail. The Quran revealsto usthetrue natureof life. It existsas
intangible non-particul ate phenomenon—theruh.

TheQuranicreveation (Q. 6:2; 15:26, 28-29; 17:85) of
creation of Adam by breathing ruh into aclay model of manmay
be examined further. Thisexpressonismetaphorica toindicate
that theclay modd (non-living) of thehuman being sprangtolife
with theinstallation of the software (the Bioprogram) clearly
suggestingthat lifeisnot anintring c property of chemica substance
(clay modél). But the chemicd structureacquired lifefollowing
theingtallation of the biological software. Anana ogoussituation
may be found in the example of our computer machines. The
computer isanon-living (chemical) structure but when asoftware

isinstalled, it comesto (artificial) life. The probable pathway of
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originof lifeonthisplanet may becongructed onthelinessuggested
by these Quranic messages with the support of scientific
expectations. A detailed discuss on of these aspectsmay befound
elsewhere[3, 4, 7, 8]; only important points are touched upon
here.

Thefirst cell formed onthisplanet could not havebeena
speciesbut acell which carried thedivine Bioprogram necessary
for theevolution of thevarious species. Thiscell containing the
Bioprogram may be called the primordia biochip (PBC). Ohno
proposed the existence of a hypothetical ancestral form that
possessed virtudly dl thegeneticinformation necessary to produce
thenew body plansof the Cambrian animals. Heassertsthat this
ancestor andits* pananimaian genome’ might havearisen severd
hundred millionyearsbeforethe Cambrianexploson. Onthisview,
each of the different Cambrian animalswould have possessed
virtually identical genomes, albeit with considerablelatent and
unexpressed capacity in the case of eachindividual form[11].
Whilethisproposa might help explaintheorigin of the Cambrian
animal formsby referenceto preexisting geneticinformation, it
doesnot solve, but instead merely displaces, the problem of the
origin of the geneticinformation necessary to producethese new
forms[9].

Woese proposed the concept of “the universal ancestor”
tolook at therooting of the evolutionary tree[12]. The ancestor
accordingtothismode could not have been aparticular organism,
asngleorganismd lineage. It wascommund, aloosdy knit, diverse
conglomeration of primitive cellsthat evolved asaunit, and it

eventudly devel oped to astagewhereit brokeinto severd distinct
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communities, whichinturn becamethe primary linesof descent.
Theprimary lines, however, werenot conventiona lineages. Each
represented a progressive consolidation of the corresponding
community into asmaller number of more complex cell types,
which ultimately devel oped into the ancestor(s) of that organismal
domain. Molecular evolutionists gave the name LUCA (last
universal common ancestor) for the common ancestor of dl life
[13]. Despite thewealth of genomic data, LUCA hasremained
elusive. Whether it is a smple or a complex one is not yet
understood. Thegenera thinkingisthat LUCA may beapool of
genesshared by ahost of primitiveorganisms. Accordingto Gary
Olsen, amicrobiologist at the University of Illinoisat Urbana-
Champaign, “the naive picturethat agroup of organismsgot al
their genesfromasmplelast common ancestor isbreaking down”.
Moreover, the communal LUCA notion does not fit the way
evolutionworks. “Tothink of LUCA intermsof acommunity is
toremovetheideacf Darwinismfromearly evolution”, saysPeatrick
Forterre of the Paris-Sud Unversity in Orsay and the Pasteur
Ingtitutein Paris[14]. Obvioudy, LUCA isamidfitinthe Darwinian
model, but thefact that LUCA islooked uponasamorelikely
take-off point for the organic evolutionisadisturbing sgna tothe
supportersof Darwinism.

TheLUCA comesvery closeto the proposed concept of
PBC. TheLUCA, however, differsfrom the PBC inanimportant
aspect namely, thelatter hasaprogram to guidethe evolution of
millions of microbioprograms (or species) without the need of
chance mutation and natural selection. The PBC isdefined here

asacdl carrying theruh (thedivine software- the Bioprogram,
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stored in the chromosomes) and necessary hardware components
(organelles) to executethedivine program. The PBC which started
the organic evolutionisthe counterpart of thebig bang singularity
that started theinorganic evolution or the zygote that started the
development of ahumanindividual inthewomb. The PBC with
built-in program asthedriving force can explain the phenomenon
of evolution of speciescong stent with naturd evidence. TheQuran
tellsusthat every living thing was created by Allah from water.
Thisisoneaspect (or perhapstheonly one) of theoriginof living
beingsinwhichthereisconsensusamong biologistsand that agrees
with the Quran. .. Wemade fromwater every living thing. Wil|
they not then believe? (Q. 21:30). AsAlfred Russel Wallace
emphasized at the beginning of the twentieth century, thefirst
requirement for lifeisliquid water; without it, asfar asweknow,
lifeisimpossible[15].

Robert Folk of theUniversity of Texasat Austin described
theminima genetic set requiredfor thefirg living cell. Hediscovered
bacteria-likestructuresabout 100 nm (ananometer isone-billionth
of ameter) insizein Italian hot-spring deposits. Thesestructures
arecalled “nanobes’ because of their very small size. Nanobes
are20to 150 nm across, smaller than thetiniest bacteriameasuring
about 200 nm. Folk believesthat nanobesarealive. Expertsput
200 nm asthesmallest szerequired for lifeand anything lessthan
that cannot be considered aslife[16]. Nanobes discoveredin
ancient Australian sandstone by scientistsat the University of
Queendand wereassmall as20 nm acrossand looked likefungi
[17]. These nanobes seemed to have the enzymatic and genetic
material considered essential for life. Nanobes are now seen
virtually everywhere[16]. Tg% PBC may belikened to ananobe
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with minimal hardware components (cell structures) to storethe
Bioprogram and also to executeit.

Theessentia pre-requisitefor thebeginning of lifeprior
to the appearance of thefirst cell, PBC, would betheformation
of achemical structurein an agueous milieu, whichiscapable of
storing the biological information. Thisstructure may beeither
chromosomeor morelikely aclay particle. Thelatter isconsdered
because of the Quranic revelation of ‘breathing of ruh (the
biological information) into clay’ (Q. 6:2; 15:26, 28-29; 17:85)
aswaell asthe scientificindication of the probableroleof clay in
theorigin of lifein the prebiotic environment [4]. Thusaclay
substratum might have served as the storage device for the
installation of the divine Bioprogram (ruh) inthefirstinstance
(Fig.5.1). Theinstallation of the Bioprogramin the clay material

Installation of the
Bioprogram (ruh) in
clay substratum

»| Biogenesis (formation of thefirst living chemical
structure carrying the Bioprogram)

Execution of the preliminary
instructions of the Bioprogram to
produce the PBC (nanobe?) followed
by transfer of the Bioprogram into the
PBC

A 4

PBC

Fig. 5.1. Proposed pathway of biogenesisin an aqueous milieu on the
earth from areligio-scientific perspective. PBC —Primordial biochip
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would haveinitiated execution of the preliminary instructionsin
the Bioprogramto producefromthe prebiotic souprichinmineras
and carbon compounds, the necessary organelles particularly
chromosomesfor thefina storage of the Bioprogram (viatransfer
fromtheclay particle), and organizethemintheformof aminimal
cell such asnanobe. Thisfirst cell may becalled the PBC. Thus
theformation of the PBC itself can bethought of astheresult of
executionof theBioprogram. Theingdlaion of thedivinebiologicd
softwareinto thefirst memory device (clay) would have been
effected in situ through transmission of ruh by Allah through an
Angd assmilar processhasbeen mentioned inthe Quraninancther
context. For instance, VirginMary concelved JesusChrist (A.S)
by such aprocess. Asthe Quran put it:

“...Wesent to her Our ruh and he appeared before her

asaman in all respects...He said: | am only a messenger

from your Lord to gift a holy son to you.” (Q. 19:17-19)
Another possibility isthat the PBC would have been sent down
asasporeto theearth by Allah’scommand. In practical terms,
thispropositioniscons stent with theideaof directed panspermia
Ineither way, availability of thedivineBioprogramontheearthis
the cause, and manifestation of lifeistheresult.

Theorigin of PBC hasmore significance than what the
traditiond theoriesof evolutiongivetotheoriginof thefirs organiam
ortothe LUCA. Thearrival of the Bioprogramisthelandmark
changeover event from chemical principlestobiologica (genetic)
principles. Thisisthe defining moment of thebioworld. Itistobe
redlized that biologicd principlesarefundamentdly different from

chemical principlesand that geneticinformation wasnot available
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ontheearth prior totheingtallation of thedivine Bioprogram. The
trangtionfrom non-lifetolifetook placewith theingtalation of the
biologica software. Thenotionthat lifeoriginated from non-lifeis
thereforebaseless. Lifedid not jump-start from non-lifebased on
chemicd principlesthrough ahypothetical emergent phenomenon;
it started only whenthebiologica information (thedivinesoftware
Bioprogram) was made available on the earth by Allah. It could
be from this Bioprogram, multitudes of specieswere created
through programmed evolution. A theory of programmed evolution
based on phylogenetic software differentiation during which
the Bioprogram differentiated into mini packageswas discussed
elsewhere [4, 8]. Each of these mini packages called
microbioprogram (genetic program) represented aspecies.
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6 FUTURE PROSPECTS

Presently scientific community looksat the phenomenaof
lifeand non-lifefromthechemica angleintermsof materid entities.
Consequently, chemicd structuresarebelieved to beresponsible
for both these phenomena. Thisassumption hasto gointhefirst
place. Recognition of independent nature of thetwo phenomena,
i.e., non-life based on chemical information and life based on
biological information, would lead to theright perception of the
universal componentsand their mode of functioning. Molecular
biology and genetics need aradical mutation to recognizethis
truth. Molecular tool s applied in genetic manipul ations of the
organisms must be treated as nothing but interventions at the
hardwarelevel and not at the softwarelevel. Technology based
on manipulation of particulate gene (DNA) or other cellular
structurescan only beconsidered ashardware-rel ated technol ogy
and may bemore appropriately caled * biohardwaretechnology’ .
Itisnot ‘ biosoftwaretechnology’ . Theextent of biologica change
that can be brought about by mutation of hardwareisvery limited.
Whilethisrealization will take the sheen off the much-hyped
potential of genetic engineering tools, it would also exposethe
hollowness of thefearsover cloning, stem cell research, etc., and
exaggerated bioethical concerns over the outcome of genetic
engineering initiatives. Currently, biotech products such as
genetically modified (GM) plantsand animals, clones, etc., are
consdered astheresult of manipulation of thebiologica software.
It givestheimpression that molecular biologistsand geneticists
aretampering with thevery basisof life. Thisperception hassent
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grossly wrong, panic-creating messagesto the people. Thereisa
feeling among the public that meddling with cellular DNA can
lead to the production of bizarre creaturesand monsters. 1f we
realizethat genome doesnot congtitutethe softwareanditisonly
ahardware component, much of the gpprehens on about molecular
interventionsin organismscan beremoved. From our experience
of computer technology, it isobviousthat the chancefor producing
aradicaly different viableoutput through manipulation of hardware
isinsignificantly small. Thisis also the case with biological
organisms. Most of themutationsareeither lethal or undesirable
because of this. The production of anew viable output by the
computer requiresintervention at the softwarelevel. Successful
development of biotechnol ogiesemploying geneticengineeringin
agriculture, medicine, and other fieldsisextremely rareasall the
interventionsat present are hardware-rel ated.

Consider, for example, gene therapy. Employing an
engineered protein called azincfinger nuclease, anew technology
for repairing or dtering acell’sexisting genesisemerging. The
protein latches onto aspecific geneand snipsitsDNA. Thecell
then heal sthe broken strand using copies of areplacement gene
suppliedtoit. Although the technique appearsto hold promisein
genetherapy, like other gene-therapy strategies, theuse of zinc
finger nucleases poses serious safety questions[1]. Modification
of acedl’'sgeneispreferred to smpleinsertion of anew geneinto
acdl’sgenomeasthe new genemay not functioninthe sameway
astheoneitismeant to replace. Thisisbecausetheintroduced
geneusualy landsin arandom|ocation, far from the promoters

and other noncoding regions that control the natural gene.
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Consequently, the cell makestoo much or too little of the added
gene sprotein product. Therandom location of thegenea soleads
to serioussideeffects. Scientistshavea so tried to exploit one of
thecdl’snatural repair mechanismsto edit genes, but with limited
success. When achromosomeisdamaged, cellular enzymescan
restoreit through aprocess called homologousrecombinationin
which acorresponding strand of DNA from thecell’ sother copy
of thechromosomeisused asatemplate. Thevery low rate of
repair achieved by thistechniqueistoolow to beuseful. Another
gene-repair technique, chimeraplasty, hasnot provento beeasily
reproduced. Generepair viahomol ogousrecombination employing
zincfingershasdsobeentried. Thedtrategy istoatach zincfingers
to enzymes called endonucl easesthat make double strand bresks
inDNA. Thezincfinger nucleases can alter specific genesina
cell’schromosomesand can a so beused to repair amutationin
the gene. Although alot of hopeisattached to thistechnique,
safety issuesremain particularly becauseit can createdoublestrand
breaksat DNA sequencesother than thetarget gene[1].

Wead sofindthat scientists' hit or misstrialsemploying
molecular toolsare not yieding any horrific or weird products of
thekind wefear. Further, most of the DNA (hardware) mutations
arelethal. We must accept thefact that Allah isthe source of our
knowledge and all our research has limits set by Allah.
Advancement of science and technology takes place according
to the scheme of the Creator. That isto say, the growth of our
knowledgeislimited to the extent Allah wantsusto know.

“....0f knowledge it isonly a little that is communicated

toyou (oh men!).” (Q. 17:85)
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If something unexpected happens, it can only bedueto thewish
of Allah and not because of the unethical excursion of scientists
into therealm of life. Bioethical concernsexpressed by different
sectionsof thesociety aso do not carry weight. Thisisparticularly
relevant to stem cell research, and the so-called cloning of animals
and man.

A cloneisliterdly thegeneticaly identical facsmileof an
individual. Suchacopy doesnot exist ontheearthfor any individua.
Thereisvariability amongall ‘ clones’ irrespectiveof whether they
areman-made or naturally occurring. For instance, the‘identical
twins (monozygotictwins) produced fromthetwo cdlsoriginating
fromthedivision of azygotearenot genetically identical. Since
‘identical twins' (which by scientific expectation must be cent
percent true-to-typeor clones) are not identical to each other, it
can be safely concluded that genetically identical clonesdo not
existinnature. It isthenotion that genome constitutesthe genetic
program that created all the confusion. We make alot of noise
over bioethicsand other issues associated with cloning. Thereis
alsoalot of mediahype and debates on theseissues. Inredlity,
however, thereisabsol utely no causefor concern, aswe cannot
produceanimasor humanbeingsmoreidenticad thanthenaturally
occurring ‘identical twins . All these are non-issuesbut became
issuesfollowing thefaseclamsof cloninganimals. Thescientific
claimof having produced clonesof animals(e.g., sheep Dally) is
fdse Dolly wascreated by fusng thenucleusof anadult mammary
gland cell to asheep egg from which the nucleuswasremoved.
Creation of Dolly only demonstrated that from adifferentiated

cell, an adult could be produced but not that a clone could be
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produced. Dolly was not aclone of itsdonor parent. We have
not so far produced identical copiesof any animal or ahuman
being. The methodswe currently usefor cloninganimals(e.g.,
nuclear transplant) cannot produce offspring that isgenetically
anywherenear tothenaturdly produced ‘identicd twins . Nature's
method of producing ‘identicd twins isthelimit of sophistication
of thecloning technique, i.e., development of two individuasfrom
two cellsresulted from thedivision of asinglecell, thezygote.
Even that method does not produce clones. The stem cell
controversy centresaround research on both adult and embryonic
stem cells. Being undifferentiated, these cellshavethe ability to
sdf-renew indefinitely and differentiateinto cellswith speciaized
functions. Apart from offering considerable opportunitiesfor
developing medical therapiesfor debilitating diseases, stem cell
research d so addressesfundamenta questionsof biology. Research
on human embryonic stem cellshasbecome controversia dueto
thediverseviewsheldin our society about the moral and legal
status of the early embryo. The apprehensions about genetic
modifications, stem cell research, etc., stem from our ignorance
or deliberaterefusa toadmit that itisAlmighty Allahwho givesus
knowledge. Theentiregamut of theseissuesisunder the control
of omnipotent Allah. Neither can man prevent any undesirable
discovery from happening nor can he predict any desirableto
happeninthefuture. All these depend onAllah'sschemefor this
world.

Therewereinstances of failure of theoriesin the past.
Steady state cosmology whichwasengineered to questionthebig

bang theory (asitimpliesacreator for theuniverse) isaclassic
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example. Theongoing controversy over thetheory of evolutionis
another example. Tothislist isto be added now the particul ate
gene concept. Thisis perhaps the most opportune time to set
aside the differences between the religious and scientific
communitiesand prepareground for religio-scientific didogueto
unravel themystery of life. Already morethan six decadesintothe
particulate concept and every passing day making the concept
more confusing, thereisnojustificationtohold ontoit any more.
Lifecan bedefined and understood only in conjunction with the
Quran. Thegenefiascoisawake-up call to humanity ingeneral
andtothe scientific community in particular toremind theexistence
of the Creator.
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7 CONCLUSIONS

Genomeisnot thewhole story of an organism fromthe
point of view of heredity, devel opment and itsmoment-to-moment
exigence. Although biologistscannot deny thisfact, their reluctance
to seek an dternate explanation for lifefrom outside of material
phenomenonliterdly createsastumbling block for theadvancement
of science along the right track. Consequently, biology is
‘“advancing’ in the wrong direction. All the research so far
conducted and being conducted inlife sciencestreeat the particulate
geneasthe soleentity responsiblefor life propertiesexhibited by
an organism. Itisnow being recognized that noncoding DNA
also has significant genetic role. Even if the total genomeis
supposed asencoding thegeneticinformation, it will notimprove
thequdity of our information. Theinadequaciesand limitationsof
the particul ate gene must be taken as sufficient ground for re-
examination of thiscentury-old belief. Biologistssmust be prepared
to review the situation and ook at the phenomenon of lifefrom
whatever alternative angle possible. Therecognition of organism
as natural computer biosystem (NCB) assumes paramount
importanceinthiscontext. A revol utionary feature of thisconcept
isthat it treats the organism asasystem made of hardware and
software components. It distinguisheschemica information (the
divine Abioprogram) from genetic (biologica) information (the
divine Bioprogram). The chemical structuresencode chemical
information and lifeisnot derived from chemicd information. Life
isthe manifestation of the execution of microbioprogram (the
Bioprogram at the specieslevel) stored in the memory device of
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thecdll. Thecdl isabiochip. It hasstorage device (chromosomes),
clock, and other hardware. All the chemical structures (including
DNA) in the cell constitute hardware and microbioprogram
(genetic program) istheinvisible component —the software. The
software determinesthe attributes of the speciesand potential of
each attributewhich get trand ated in termsof the phenotype. The
environment i nfluencesthe phenotypewithintherange (potential)
permitted by the software. All cellular activities, processesand
functions carried out by an organism aredictated and governed
by the program and not one of themis*error’ or ‘ mistake' for the
simplefact that acell can function only asit is programmed.
Conceptudization of anorganismontheselinesprovidesaradicaly
new optiontolook at thebiologica system. Impliedinthisconcept
istheassumption that software (microbioprogram) isnot encoded
inany chemical structures; but it isstored in the storagemedium
(chromosome) of thecell. Themicrobioprogramexistsinthecell
asthe software of the computer existsinitsmemory disks. The
nature of life and organism based on the computer model is
summarized below.

e Themolecular geneconcept iswrong. Materid genedoes
not exi<.

e Therearenoindividua genesbut only anintegrated genetic
program —the software.

e Theever-increasng confusion about geneand our inability
to define or describe gene must be taken as proof of its
nonexistence.
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Future Prospects
An organism can be best treated asanatural computer
biosystem with characteristic hardware and software.

The chemical information and genetic (biological)
information aredistinctly different and haveindependent
existence. Whereas chemical information (the divine
Abioprogram) iscodedinthechemicd sructure, biologicd
information (thedivine Bioprogram) isstored inthecell
memory devices probably in chromosomes.

Geneticinformationisnot coded inthe DNA structureor
in any other structure in the cell. DNA isahardware
component likeany other chemical structure.

Microbioprogram is Bioprogram at the level of the
organism. It stipulateswhich hardware component should
comeinto operation when. Itistheseingructionsthat form
the software of the organism.

Ontogenetic development isthe result of execution of
specificingructionsfor the devel opment of theindividud.
Theorganic body with itsmultifariousand multifaceted
structuresfrom molecular level to organsand systems
capableof arangeof functionsfromtheleve of thecdll to
thelevd of theorganism are produced through execution
of the development instructionsin the software by the
hardware.

Biologicd (housekeegping) functionsarecarried out by the
hardware concerned in accordance with the
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microbioprogram.

Instincts exhibited by the organismsarein accordance
with theinstructions carried in the microbioprogram of
theorganism.

Theso-called* adaptive mutations’ (or hypermutations)
aredterationsin hardware (e.g., changesin DNA) carried
out by thecdll inaccordance with themicrobioprogramin
responseto the signa sreceived from theenvironment. It
is abiological software-based strategy to enable the
organism to meet aspecia situation. Such changesin
hardwarewould occur only if themicrobioprogram of the
organism has the required instructions. Cell-directed
mutagenesis in response to environmental stresses
observedin certain organismsto dter the DNA sequences
(hardware component) isareflection of thisstrategy.

There are also cases where alteration of hardware or
production of new hardwareisnot required to tide over
an environmental challenge; in such casesthe organism
behaves as directed by the program. All the
environmentaly induced behaviour such asphototropism
inplantscan beincluded inthiscategory.

Thelimitationsand inadequacies of the particulate gene
and genome conceptsin explaining life processes and
hereditary mechanisms will become more and more
evident with advancement in molecular biology,

bioinformatics, geneti csgnd dliedfields. Althoughmuch
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Future Prospects
hopeislaid on these areas for technology generation
through genetic manipulations, theeffortsinthislinewill
provedisappointing astheinterventionsare confined to
the biohardwarelevel and not biosoftwarelevel. For that
reason, the future of these disciplines as technology
generators appearsto be bleak.

The bioethical concerns and fears expressed over the
outcome of hit or missgeneticinterventionsin various
organismsarerather overblown andill-founded.

Life science is replete with concepts and glossaries
necessitated by the molecular gene concept. IntheNCB
concept all such explanations are redundant and

unnecessary.

Itishightimeweredized that genetic scienceisfounded

onwrong principles. Basing genetic scienceon DNA (molecular
gene) isthefundamenta mistake madeby biologists. Thereisno
physical or material geneandthat isprecisdly the reason why we
areunableto defineand locatethe’ gene’ onthegenome. Studies
inthisline also generate several blind alleysand anomaliesfor
which scientistsgtrivetofind till mideading explanations. All these
addtotheaready existing junk. Conceptsof epigenetics, introns,
exons, coding DNA, noncoding DNA and avariety of othersare
created thus. The situation demandsusto give up the chemical
trail and turnto the holy Quran for guidanceto understand the
phenomenonof life.
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