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ABSTRACT

Thelimitations of the present hypothesis concerning the cellular formation
of proteins are discussed. A model of the process of the formation of pro-
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teinsin biological cells through the dehydrating action of polyphosphoric
acids combined with the varying physical and chemical properties of amino
acids is described. Polyphosphoric acids exist in various stereochemical
formswhich act as stereochemical molecular templates. The controlled hy-
dration of these forms give rise to the known variety of spatial forms of

proteins. © 2011 Trade Sciencelnc. - INDIA

INTRODUCTION

Cdl biology hasestablished that proteinsareaprod-
uct of living cellsand that theamino acid sequencecom-
posing proteinsisconstantly and precisely reproduced
by thebiological cell of origin. Thisobservationindi-
catesthe presence of an amino acid sel ection mecha
nisminthecellular formation of proteins. Proteinscan
be produced synthetically by theformation of the pep-
tide bond linking the constituent amino acids by dehy-
dration. The conditions used are not applicableto the
cellular formation of these compounds. The present
hypothesisof cdlular formation of proteinsisthat iden-
tification of aspecificamino acid to beattached to the
extending proteinisthrough particular threebase unit
sequences (codons) of the order of basesinthelength
of DNA. Thelatter arerecorded by the order of linked
purine and pyrimidine compoundsin a specifically
formed length of the RNA present in the nucleus (copy-
ing processes). Theformation of thisRNA isachemi-
cal reaction asthe processisstated to involve enzymes.

Themeansof initiating thisreactionisnot advanced or
known. DNA isonly present in cell nuclei and amino
acidsarepredominantly presentintheintrace lular fluid
outsideof thenucleus. Thisbeingthecaseitisproposed
that the RNA migratestotheexterior of thenucleuscon-
veyingtheorder of amino acid linkageto theregion of
protein formation. Thislinksthe order of basesof the
DNA to aparticular amino acid sequenceof aproten.
Thisisaninformation transfer syseminwhichthe
codons aretheinformation and the base order of the
RNA transfersinformation. In any information transfer
system therehasto beasource of information, ameans
totransfer of theinformation and ameansof receiving
theinformation. Theinformation|eadsto or can be used
to produce aresult, in this case protein formation. In
theproposed DNA information transfer system thefi-
nal functionisnot precisely defined by theinformation
transfer system. Thereis, for example, no known physi-
ca or chemical attraction between the purineand pyri-
midinecompoundsforming RNA andaminoacids. In
addition somerequired information isnot generated or
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Figurel: Theformsof polyphosphoricacid

transferred. Theformation apeptidebond givingriseto
proteinsisachemical reaction involving reacting com-
pounds, compound concentrations, reaction rates, re-
actiontemperatures, theintake or emission of heat and
other formsof radiation andinvolving the production of
water. Thisinformationisnot influenced or derived from
the DNA moleculesandisnot availablefor trandfer. In
addition noinformationistransmitted toidentify which
of many proteins produced by aparticular cell isbeing
formed a any instant and which particular aminoacidis
required by the protein sequence at thisinstant. The
dternativeisthat thephyscal and chemica conditions
for theaddition of theamino acidsisthesamefor al of
these compounds irrespective of any differencesin
chemical, physical and stereo characteristicsand the
concentrations of the any one of theindividual amino
acidsisawayssufficient toformthereevant proteinat
therelevant rateand theSituationismaintained in this
satefor thelifetimeof thecell or metabolism. Thisal-
ternativeisnot viableat least the groundsthat thefirst
condition requiresthechemica environment tobeiden-
tica inall biological cellswhichisclearly not the case
and the second condition iscontrary to observation.
Theconditionsof molecular motionintheintrace lular
fluid makeprecision manoeuvring of therequired amino
acidto the point of attachment impossible. Asaconse-

guencethisstageisadvanced asbeing controlled by
separate and different lengths of RNA which are pro-
posed asguiding theamino acid to the point of attach-
ment. Theamino acid being added to theforming pro-
teinistakento belinked to theribose sugar molecul e of
these particular and different lengths of RNA. These
unitsareidentified asribosomeswhicharecdl compo-
nents. Extensve examination of these unitshasidenti-
fied the presence of ribonucleic acid and proteins|ead-
ingtothe present hypothesisthat theformer isinvolved
intheformation of thelatter. A protein formed under
these conditionsis cons dered to undergo further pro-
ng (post trand ationa modification) inorder toform
linkages such as cross|inks between protein strands.
Thefirst observationswhich aretaken to support
thishypothesisweretheresults of experimentson the
effectsof X- or UV-irradiation of sporecellg¥. The
observed effectswereachangein the metabolic reac-
tions of the spores. This change wastaken to be the
result of theformation of amutation of thegenewhich
controlled thereactionsinvolved such that, “theloss of
activity of an essential enzyme could be attributed to
genemutation and that such lossresultsin “blocks” of
essential biochemical reactions. The products of the
“blocked” reactionsthusbecome essentia growth sub-
stances (restoring agents) for themutants’ 2. Thisstate-
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Figure2a: Theformation of proteinsby dehydration involving polyphosphoricacid

ment assumesthat genes controlled the formation of
enzymes. Enzymes are proteinsand from this genes
controlled theformation of proteins. However thera-
diation usedin the experimentsabovewould also have
resulted intheformation and/or discharge of inorganic
and organicions (betaines) inthe system being studied
causing the cessation of normd reactionsinwhichthese
componentswereinvolved or theinduction of detri-
menta biological reactions. Under these conditionsthe
compounds used in experiments and which acted as
“restoring agents” e.g. amino acids, therefore became
a source of the required ions when decomposed by
biologica reactionssuch asdecarboxylation and/or de-
amination. Particular lengthsof DNA of theabovemodd
areidentified asthe genes. A geneisadvanced asaunit
which conveysinformation concerning aparticular char-
acterigtic of alifeform from generationto generation.
Theentireprocessisconsideredtoinvolveaseries
of enzymes. For examplethe formation of DNA and
RNA are considered to require the presence of an en-

zymeto separate DNA strands prior to the proposed
copying processes above. Enzymesareproteins. The
copying process envisaged meansthat DNA cannot
duplicateuntil aseparating enzymeispresent and asepa
rating enzyme cannot beformed until DNA is sepa-
rated. A proteinispart of aribosomeand it followsthat
aribosome cannot form until aproteinisformed. In
effect aprotein cannot form until aproteinisformed.
These paradoxesare considered to have no relevance
onthegroundsthat DNA inany cell of presenttimesis
not formed denovo andisderived from anancient lin-
eage of theparticular typeof cdl anditisadvanced that
whatever theoriginof living celsintheremotepast the
chemistry of these cellshasevolved over timeto give
thesituation described above. However theformation
apeptide bond giving riseto theproteinsis, as stated
above, achemical reaction involving reacting com-
pounds, compound concentrations, reaction ratesand
so on. Thiswill have beenthe casefromtheorigin of
lifeforms. If it were to be otherwise this means that
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Figure2b : DNA and Protein forming from asinglelinear polyphosphoricacid chain

thereexistsor has existed acompl etely different and
unknown set of chemical reactionsleadingto thefor-
mation of proteins. Thisimpliesthat thelawsof chemigiry
changed over time. Such apostulationiswithout support.

Theformation of proteins

Itisproposed that proteinsareformed by the nor-
mal chemical reactionsinbiologicd cdls. Theprinciple
chemical reactionsin biosystemsare hydration and de-
hydration in the breaking and forming of peptideand
glycosidic bonds, dehydration in theformation of es-
ters, reduction, oxidation, therel ease of carbon diox-
idefrom the carboxylic acid group (decarboxylation)
and theremoval and decomposition of amino groups
(deamination). The spatia arrangement of molecular
groupsforming organic compoundsisasoinvolvedin
thesereactions. In order that hydration and dehydra-
tion reactions can proceed an effective hydration/de-
hydration agent whose propertiesalso involve stere-
ochemical characteristics must be present in cells.
Polyphosphoric acid is the only known compound

which existsinbiologica cellsand which possessesthe
correct chemical and physica propertiesto betheprin-
aplecompoundincdlular hydration/dehydrationreactions

Polyphaosphoric acid existsin various stereo forms
and dl of theseformsundergo reversible hydration/de-
hydration’®. asshowninfigure 1. Phosphateisthedomi-
nant ioninmammalianintercellular fluid (TABLE 1).
The presenceof polyphosphaesintheintracd lular fluid
of cdlsinthehuman and other mammalian metabolisms
hasbeen established*®. In additionthe next most domi-
nantioninmammalian cellsispotassum. The concen-
tration valuesgiveninthetableshow that 0.15 mole of
potassium ion requires 0.05 mole of phosphateion to
form the normal potassium orthophosphate, namely
K,(PO,). The concentration of phosphateionisin ex-
cessof thisrequirement. The concentrationsof other
cations present areinsufficient to account for thisdis-
crepancy. Theseresultsmean that an dternativeform
of somephosphateion existsin cells. It isknown that
potassium dihydrogen phosphate (KH,PO,) and dipo-
tassium hydrogen phosphate (K,HPO,) possess a
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strong tendency to form poly-formsand adeninetriph-
osphateisfoundindl cdlsandisasdt of polyphosphoric
acid. It hasbeen shown that in mixtures of water and
phosphorus pentoxide the various forms of
polyphosphoric acid aredomi nant when the molecular
ratio of thesetwo compoundsisoneto one.® Biologi-
ca fluidsarehydrophilic colloidal fluidsand asacon-
sequencethefreewater content of cellsislow. These

conditionswill thereforeencouragethe existenceand
support the structural formsof polyphosphoric acids
particularly inintrace lular fluids. Polyphosphoricacid
isformed from monophaosphoric acid by theremoval of
water from thelatter. Water exitscellsby osmosisor
electro-osmosis. Theformer mode of transfer issup-
ported by the observation that sodiumionisdominant
ionintheintercelular fluid and the potassumispartly
complexed as polyphosphatesintheintrace lular fluid
asproposed. Thelater mode of transfer is supported
by concentration and el ectrochemica potentia differ-
ences of sodium ions and potassium ions (sodium-
2.711volts, potassium -2.924 volts?) giveriseto a
potentid differenceknown asthe membrane potentia
which has avalue of the order of 70 mV and which
resultsinwater leaving the cell by el ectro-osmosis. Ei-
ther of these processes converts any monophosphoric
inthe cell to polyphosphoric acid giving riseto acon-
tinuous process. The movement of water towardsthe
cell membranewill giveriseto agradientintheconcen-
tration of phosphoricion such that the concentration of
polyformsishighest a pointsremotefromthecel mem-
branei.e. towardsthe centre of the cell™™. The mini-
mum stablelength of linear polyphosphoric chainshas
been found to be 10 monophosphoric acid unitslinked
together. Chainswith morethan 500 unitsare consid-
eredto convert to cyclicformandlonglinear chainsare
also considered to exist intheform of spiralg®. The
conditionsinagivenfluid (pH vaue, temperature, nature
and concentration of cationspresent) arethefactorswhich
deci dewhether monophosphoricor polyphosphoricacid
isthestableform!®. Thelong chainsof polyphosphoric
acidsbecomemore stable againgt hydrolysisasthepH
of themediuminwhichthey existsincreases.
Hydration and dehydration reactionsinvolvingthis
compound consist of thetransfer of water (H* and OH-
ions) to and removal of water from cell compounds.
Thisisdemonstrated in thefigure 2awhich showsthe
formation of a protein under the control of
polyphosphoricacid actingasamolecular template. Also
shown istheformation of alink between theformed
protein and monophosphoricacid. A similar link ispos-
sibleinvolving polyphosphoric acid. Proteins contain-
ing theselinked mol ecul esfunction asenzymes® The
percentage of agiven amino acid variesfrom proteinto
protein. lonic propertiesand solubility of amino acids
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TABLE 1: Cdlular ions

Intercellular Intracellular
Cations Mol/L AnionsMol/L Cations Mol/LAnionsMol/L
Na" 014 CI" 0105 Na* 001 CI' 0.002
K* 0.004 HCOs 0.05 K* 0.15 HCOs; 0.008
Mg™ 0.004 PO, 0.006 Mg™ 0.05 PO,  0.285
ca™ 0.01 SO,  0.002 ca™ 0.006 SO,~ 0.05
Organic acid 0.006 Organic acid 0.008
Protein ~ 0.012 Protein  0.055

Data from reference 17

TABLE 2: Thephysical and chemical propertiesof amino
acids

Amino acid ionﬁisraﬁon Isogl ectric SO;EE'CIIW Crystal

constant pK point pH lV(\)IC;?en;s structure
DL-Alanine 9.866 6.07 16.72  Orthorhombic
L-Aspartic acid 3.86 2.98 0.5 Rhombic
L-Cystine 8 5.02 0.01096 Hexgonal
L-Glutamic acid 4.07 3.08 0.864  Orthorhombic
Glycine 9.788 6.064 24.99 Monoclinic
L-Histidine 9.18 7.64 419 Not known
Hydroxy-L-Proline 9.73 5.82 36.11 Not known
DL-Isoleucine 9.758 6.038 2.229 Not known
DL-Leucine 9.744 6.036 0.991 Not known
DL-Methionine 9.21 5.74 331 Hexagonal
DL-Phenyalanine 9.24 591 1411 Not known
DL-Serine 9.15 5.6 5.023 Monoclinic
L-Tryptophan 9.39 5.88 1.136 Not known
L-Tyrosine 9.11 5.63 0.0351 Not known
Datafromreference9

alsovaries(TABLE 2). The solubility isafunction of
pH213 and hasaminimum at theisod ectric point. The
pH vaueof theintracd lular fluidinmammdian cellshas
avalue of 6.9 and the pH value of theisoelectric
pointsof most amino acidsvariesaround apH value of
6.0. A given amino acid will undergo dehydration to
form apeptidelink at the pH value of theisoelectric
point asaresult of the peptide bond formationinvolv-
ingthetransfer of both hydrogen and hydroxyl ions (H,
OH). Attheisod ectric point theconcentrations of these
ionsisequd . Polydiphosphoric acid hasfour replace-
able protonswith the values of the dissociation con-
stants pK1 = 1.7, pK2 = 1.95, pK3 = 5.98 and pK4
= 8.74. Monophosphoric acid has three replaceable
protonsand the val ues of thedissociation constantsare
pK1=2.12, pK2=7.21 and pK3 = 12.3. Compari-

—— M inireview

son of thesame constantsfor each acid showsthat when
the monophosphoric acid groupsareformed the pH of
thevolumeof intracellular fluidinwhich proteinsare
forming increases. Alternatively when dehydration of
the monophasphoric acid giving riseto polydiphosporic
acid occurs the pH of the same volume of fluid de-
creases. Theseconditionsapply to dl the polyformsof
thisacid. It followsthat protein formation, that is, re-
moval of water by polyphosphoric acid to givethe pep-
tide bond and monophaosphoric acid, resultsinachange
inthepH of theintracdlular fluid. Wheretheresultingin
achangeof pH issma | and asufficient concentration of
mol ecules of the same amino acid are availablethese
will continueto link. When asufficient changein pH
value occursthispreventsthe sasmeamino acidjoining
by atering the rel ative amounts of the hydrogen and
hydroxyl ionsassociated with the structureat pH val-
uesremoved from theisod ectric point. Thenext amino
acid with characteristics compatible with the new pH
conditionsjoinsand rel eases another monophosphoric
acid molecule. Further changein pH hastheresult of
defining the characteristics of the next amino acidto
join. Itisaso possiblefor the pH vaueof theintracel -
lular fluidtoreturnto thevauewhich favorsthejoining
of previoudy linked amino acidsto theforming protein.
Thelength of aprotein will ceaseto extend whenthe
changeinpH givesriseto avauewhichisnot favor-
abletotheisodectric pH of any of theamino acidsinor
reaching thecell. In the case of amino acidsdisplaying
side chain carboxylic and amine groups, for example
lysineand arginine, peptidelinkages between protein
strands are formed under the dehydrating action of
polyphosphoric acid. Sidechain carboxylic and amine
groupsarenot ordered with thesamelinear separation
and at thesamespatia angleindl amino acids. Peptide
linkagesformed between thesegroupsin different pro-
teinstandswill result inlinksbetween main strandsgiv-
ing riseto acomplex threedimensiona structure.

The percentage of agiven amino acid variesfrom
proteinto protenasshowninfigure3for ahasomoglobin
which alowsthe spatia concentration of cell aminoac-
idsintheintracellular fluid during theformation of &
haeomogl obin can beassessed. Glycinewith ahigh solu-
bility occursin alower percentage of the protein than
leucinewithalow solubility. Thisindicatesthat leucine
ispresentinthecdll at ahigher concentration. Specified
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sequencesof the purineand pyrimidine bases compos-
ing either DNA, RNA or both arerecorded as being
related to specific amino acids by direct observationa
comparison of asequence of basesinthenucleicacid
from particular cellsaongside the sequence of amino
acidsinaprotein produced from the samecel g%, On
the basisthe model above both of these compounds
(nuclel acid and protein) can be produced simulta-
neoudly and inrelationto oneancther. Thisisshownin
figure 2b and any rel ationshi p between thebases of the
nucleic acid and aparticular protein or proteinsisthe
result of the physical and chemical characteristicsplus
the stereo nature of componentsin conjunction withthe
physica and chemica conditionsinthevolumeof intra-
cdlular fluid wherethereaction takes place. Thisisthe
caxefor theformation of hisoneprateinsinthecd | nudeus.

DISCUSSION

Fromtheaboveitisconcluded that normal chemi-
cd reactionstakeplaceinthe cellsof human, mamma:
lian and other metabolisms and that the nucleic acids
areproducts of thesereactionsand play no part inthe
organisation and control of the nature and concentra-
tion of other compounds produced inthesecells. The
propertiesof polyphosphoric acidsand thedominance
of phosphateionsin living cellsindicatesthat thisele-
ment plays animportant rolein theformation of pro-
teinsinliving cells. Therepeated experimental obser-
vation that monophosphoric and polyphosphoric acid
groups are persistently associated with proteinsand
other cell products supportsthisconclusion. Thepar-
ticular amino acid sequencein any protein producedin
aliving metabolismistheresult of therelative concen-
trationsof amino acidsreachingthecedlsby transportin
metabolic fluids such asthe blood circulation in ani-
mals. Theorigin and concentration of these acidsare
metabolic reactionsor thediet whichinturnisspecific
tothelifeforminvolved. Thetransfer of thismechanism
between generationsderivesfrom thearrangement and
resulting physical repulsion of the DNA moleculesin
thecdl nucleuswhich definesthenature and character-
isticsof thelifeform. Thearrangement meansthat the
formation of these moleculeseventualy resultsin cell
division. It hasbeen shown that therate of division of
any cell cell decidesthe number of thesecellsinthe
metabolismand theamount of the cell product e.g. pro-

teins, which resultin amount of muscle, boneandtissue
present in the metabolism™®. The actual base sequence
of DNA inanindividua metabolismisdecided by the
linking of DNA moleculesor separatelengths of these
mol eculespresent in the sperm or equivaent malecom-
ponent with the same units present in the ovum or
equivalent female component at the time of
fertilisation™®. Thisistrue of both animal and plant
lifeforms. Fromthisit followsthat any natura phenom-
enawhich interferes with and aters the nature and
nucleusarrangement of these unitswill produce evolu-
tionary effects.
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