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On 19-24 August, 1957, was held the first Internatioml
Symposium on, "The Origin of Life on the Earth", organised by
the International Union of Biochemistry at Moscow. Future

historians of this subject would consider this symposium as

~ the begiming ofa nev era wnm seientiats finally began to

various problems connecﬁed with the making of 11fe or

biopoesis, a word coined by N.W.Pirie.

The work on Origin of Ilife is of great interest aca-
demically May be some aspects 0of this prove to be of commer-
cial interest also. The wise men of all ages were specﬁ ating
abaut this problem because in some way it is connected with
the human qnderstanding of his surroundings as well as him-
self and may be it proves benificial in establishing a code
of conduct for human be mviour for peaceful existence of the

whole humanity.

In all the religbns there is some expression of tte
problem of origin of life. Some associate it with the funec-
tions of God. The understanding is that he who has created

the life around us is the wisest, most powerful and just and
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that we must make our Code of conduct in a way as not to
displease him. The oldest record about origin of life is
in Rigved and Atharved where it is statel that life origi-
nated in water by the interplay of the primary elements.
The modern researches in this field point in this very

direction.

We have been invest igating the problem of origin of
life since more than last two decades and have considera-

ble s uecess in solving some er thp intricate aspects of

We made a start in this fiéid 1ﬁpi954jw£;h Qé—;b;'
served that if an aqueous mixture of paraformaldehyde, a
source of fixed ni trogen and inorganic catalyst as ferrie
chloride is sterilised and exposed to light, a number of
natural aminoacids are synthesised in the mixture (1,2).
The effects of different organic sources (6), ammonium
salts, inorganic (3) and organic (5) catalysts and pH of
the mixture (4) on the photochemical format ion of amino

acids have been investigated (7.8).

In 1958 we observed that if sterilised aqueous
mixtures of amino acids, a sugar as a source of energy
material and inorganie catalysts, are expoed to sunlight,

a number of pepti des of low molecular weight are synthesised

in the mixture (9). The effect of different catalysts and
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nat ure of aminoacids used have been investigated (10,11).
The effect of W.V.exposure on thef ormation of peptides has

been st udied by Dr. D.N.Perti. (12).

It has been observed that in abiogenic sterilised
aqueous mixt ures containing paraformaldehyde as source of
organic carbon, ammoniacal nitrogen as source of nitrogen
and inorganic catalysts as colloidal ferric or molybdic

oxides, are exposed to light some natural aminoacids are

[
h gi tures, whi nwgp}xgrthgrAa;ppsgre ££z;“small

wherever there was water”as in‘pools and oceans, a source
of organiec carbon and inorganic nitrogen and minerals of
the soil to act as catalyst, sunlight helped in the forma-
tion of amino acids and pep tides and these acted as building

materials for the subsequent life synt hesis.

In 196% we succeeded in synthesizing sueh particles

which grow from within, multiply by budding and have metabolic
aetivity‘(14). This was achieved by exposing a source of

b organic carbon mostly paraformaldehyie, smmonium salts,
biological minerals, some inorganic eatalysts and phephate
1n:;?:if;ht under sterilised conditions (15,16,17). These
particles have boundary wall and interml st ructures.They
have many biochemicals as atino acids, mucleic acid bases,

sugars,o¥ganic acids and emyme-like materinals. The particles
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could be stained with biological dyes. We named these parti-
cles as JEEWANU, a Sanskrit word for the Particles of Tife(14).

The work on Jeewanu was soon confirmed by Dr. M.H.Briggs
of England independently in his labotatories and he presented a
paper of his observations in the 4th Intermat ional Conference
on Photobiology held in Aug. 1964 at Oxford. He further
confirmed some more of our experiments on Jeewanu and published

another con firmat ion of his work in Spaceflight joursmal in

1965 (18). In the conclusion of this paper he writes, "While

definition s 5 12¢icult
be 88 1d Shat the oscopic

of the ériteria df livihg}cells.i Ii:seéﬂi entirely prot

that objects similar to those observed in the present experi-

ments were formed in abundance in the Oceans of the primitive

earth and were the immediate precursors of Cellular 1ife."

In 1968 American Scientists Mueller andRudin again
confirmed our work. On page no. 237 pf the Bioenergetics
Vol. 3, edited by D.Sanedi in 1970, Paul Mueller and Donald
0. Rudin in their article on »Translocators in Biomolecular
Lipid Memberenes" write, M. vueesoawith the advent of Miller-
Urey (Miller 1954) synthesis of amino acids by electrie
diseharge in a Primordial atmos phere, it was soon found
that more complex pept ides were generated and that they
could also be synthesised by other energy sources, such as

thermal energy under anhydrous conditions (Fox, 1965), and
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even more to the point, by sunlight (Babhadur 1966).....without
doubt the most interesting of these synthesis, and also the
most ighored in the literature has been the photochemical

synt hesie of membrane bound protein coacergates of Bahadur
(1966) from simple salt solutions, citrate or parmaformaldehyde,
modern atmosphere and sunlight. These results have been con-
firmed in other laboratories (Briggs 1965, Mueller and Rudin

1968 C)."

Then on page no. 239 they write, "If the succesful

template propertles could cum§ 1nt"§" ”blé;y as well as tie

other attributes of lipid membrane in conjunction with sets
of peptide catalysts capable of synt hesising each other under
the lipid as well might provide a minimal self-duplicating and

energetically self -sustaining system which could probably be

designated as living.

In @by case it seems probable tint with achievement
of eontrol over a few more parameters along the lines dis-
cussed here we can look forwai to the experimental pro-

duction of living protocelis by spontaneous generation."

The tests for phospholipids have been done in detail
(19). It has been observed that if the particles prepared

photochemically af ter separating ttem from their environ-
mental medium are dried and then extracted with a phospholipid

solvent as chloroform 3 methanol mixture and the solvent is
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then evapourated a viscous yellow liguid is obtained which

gives the tests of phospholipids (19).

It has been observed that if the mixtures are first
mixed with a phospholipid solvent as chloroform - met mnol
mixture and exposed to sunlight while being continuously
shaken in a mechnical shaker, no particle format ion takes
place, If a control mixture without phospholipid solvent

is similarly kept continuous agitated in a mechanical s mker

 while exposing, the particle formation takes place in the

phos pholipid solvent as soon as phospholipids are fo
they get dissolved in the solvent and no phospholipid is
available for the fomation of the membrane and the particle

format ion does not take place.

We suggested that the formation of particles capable
of growth, mul tiplicat ion and metabolic activity is possible
because matter has inherent properties of duplication under
suitable conditions and t hat a system of matter in equilibrium
has inherent properties of adaptability (14, 15, 20, 21, and
22).

As the particles described above were very much simi-
lar to thepresent day cells in chemical composition an attempt
was made to prepare particles which may grow from within,

multiply by buiding and have metabolic activity yet which
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are made of materials quite absent in the present-day cells.
This was done in accordance with Prof. N.W.Pirie's observa-
tions who in the introduction of the book "Life, Its Nature,
Origins and Distribution®, by J. Marqu and published by
Oliver and Boyd London (1968) wrote, "It seems certain

that none of the higher forms of terristerial life could
survive in the open on any other member of solar system.
Some of pur bacteria could survive on some planets. It is

) p};ai;e\ly :ta lacious to argue from this that the only

consider in advance the three most obvious possible result s

of close biological s tudy of samples from a planet such as
Mars. No organism may be found nor any evidence that these
have ever been systems there that we would wish to ecall
living. This will mean that the precondit ion for biological
integratioh are more stringent tmn meny of us have thought.
Something: similar to terristrial life may be found : not
necessary uthe 'bug-eyed monsters' beloved of the cartoonists,
with metabolic systems depe nding on proteins, nucleic acids
and otter familiar types of molecules. This will be the
least significant result, for it could be taken as evidence
either tmt these molecules have a unique merit and that
life is depe ndent absolutely on their properties, or the

terristrial and extraterrestrial life come form a common

spurce,
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The most interesting result would be the discovery of
organisms making use of chemical processes not used on
Earth. If they are used exclusively, they will be strong
if not conclusive evidence of independent origins. If the
use of the novel processes is extensive but not exclusive,
it will not be possible to rule out a common origin followed
by prolonged indepe ndent selecticn. This state of affairs

will however contribute enormously to our understanding of

the nature of life, that is to say of the fundamental
b1t ; nat distinguish vitality from ew

" other life of integration.®

A number of such particles which hnd material which is
not present in to-day's cd 1l were prepared by us. One such
particles have 80 per cent cuprous oxide (23). We named these
particles as Cuprous Oxide Jeewanu (24,25). These showed the
properties of biological order. These particles could even
be trained to use an entirely different o urce of organic
carbon as their nutrition (23). Many such particles firom
cerrous sulphate (26), Cobalt and nickel salts (27) were
also prepared, indiesmting that it is not teequestion of
any particler sets of chemicals which could under some
specific condition produce the Protocells, but that seveml
different types of material, some qui te different from the
mat erial found in to-days cell, could under suitable con-

ditions from such objects which could grow £rom within,
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multiply by budding and have metabolic activity (15, 20).
with e volution only t he present protein-nucleic acid life

is left (15,20).

In general it can be said that life originated in water

and sunlight played an important role in the process (16,22).

The earlier experiments of photochemical abiogenesis

needed several months of sunlight exposure. In 1970 the

procedure of the preparation of t hesefmicro-structures and

The particles formed on exposure of these mixtures
boundary wall and internal structure under phase contrast
microscope (29). These particles canbe fixed with biolo-
gical fixatives and stained witha number of biological
stnins for RNA, proteins, carbohydrates and phospholipids

(30,31) and their permanent slides prepared.

Chemical tests for nucleic acid bases have been per formed
in detail and tte mixture is found %o contain adenine, guanine,
cytosine and uracil and amongst these adenine is in largest
amount. Thymine is formed only on prolongéd exposure. The
mixture contains ribose and desoxyribose and it appears tmt

RNA is formed first and then DNA (32, 33, 34).

These mixtures indicate the formation of considerably
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large quantity of aminoacids and an attempt is being made
for determining the optimum condit ion for the format ion of

amino acids and their separation from the mixture.

These particles are sensitive to antibiotics and
sulphur drugs but their sensitivity is different than
that of common terrestrial microorganisms. Thus penicillin
and streptomycin have no appreciable effect on their for-
mation if present in the irradiated mixtures, chloromycetin

acts as activator and tetracyline is a strong inhibitor.

trial microorganism. Some sulphur drugs act as activat

some have no =2ffect and some are inhibitors.

The concept that matter has inherent properly of
duplieat ion under suitable condition and that o system of
matter in ‘eqailibrium has inherent properly of adaptabili ty
which are actually expressions of quantum mechanical reso-
nance special stability force and Le Chmtelier's Principle
respectively on ret hinking appear as an expression of Vedant

Philosophy as well.

Human beings are intelligent. Intelligence is permps

ability to makeun;& right judgement. T his judgement is actually

based on what we have learned and experienced. If our learning

and experiences are broken down to a formuia and these are
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fed in a computer, it will give the same judgement as we do
and that too much faster. That is our intelligence is auto-
misation and is computer like in function. Our ego forbids
us to callit automisation. If taking right judgement is
considered as intelligence then our subconscious mind which
controls tte function of our body is also intelligent and so
is a unicellular organism which is able to perform allthe
functions of life. If we call this as intelligence then what

‘with its most intricate interml arrangements.

intelligence is automisation which our ego makes us call as
somet hing di fferent. If all this is considered as intelligence,

the intelligence is cosmic.

Consciousness is said to be ability to respond to exterml
stimule. But any system of matter in equilibrium w hen subjected
to a constraint, if possible, a change occurs of a type that
the constfaint is partially annulled. S0 a system in equi-
1ibrium can as well be called as conscious. If all the system
of matter in equilibrium is conscious the consciousness is
nlso cosmic. This cosmic intelligence and consciousness is

~ '
ealled "Satchitanand", the God.

If so then it is not a quedion of synt hesising life or
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living system. Under suitable condition, the matter shows
its inherent properties in the form of such system whiech
have properties in a new dimension which we call as the

properties of biological order.

The work on Origin of Life thus has many important
applications for the human being. We have yet %o know the
life in our neighbouring plants of our solar system or

in the planets of other reighbouring sins. We must know

mo re about our life, what is its actual nature, how did

essential to emble us to regogﬁi.'e ai’atied |

1iving systems when it comes before us.

Qur work on origin of life is well advanced. In
1965 Dr. S.W.Fox of U.S.A. claimed that his microspheres
are able to grow, multiply by budding and have metabolie
activity (37). In 1967 ProfA.D.Oparin of U.S.S.R.claimed
that he has been able to induce the properties of growth,
multiplication and metabolic activity in his coacervates
and tmt they are able to adopt and so evolve and thus
they were immediate precursors of cellular life. But both
in mierospheres and tée cncervates, one needs to add a par-
ticular chemical to observe on of thege three properties
of growth, multiplication and metabolic activity, then
remove the added chemical and then introduce a second

chemical to observe the other property. T hus they do not




than all the tlree properties in the same system which is

essential before the object can be considered a-s living.

In Jeewanu, once the experiments are set up no
introduction of additional compound is needed to effect
any properties. The particles are formed in the mixture,
grow from within o a maturity size, multiply by budding

and have metabolic activity. So one can see the properties

of growth, multiplication and metabolic activity taking place

we are ahea se leading groups

It is our feeling that if this line of work can be
pursued with appropriate facilities it can bring laurels to
our country. Suech invest igations are likely to reveal some
facts of great scientific value, possibly also of commer-
cial value, and at the same time it my lead to significant
change in the philosophy of 1ife. The work done so far
indicmtes that living systems were synthesiséd because of
some built in properties of the matter itself which forms
systems capable of self-perpetntdn and that perm tuation

is the urge of nature.

It is proposed to establish a semrate laboratory

for resdarch work in this and allied fields.
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The Story of Origin of iife

(KErichna Behadur, Chemistry Lepertment, Allahabed University,Indias)

Since the dewn of humen civiligation mmkx men is interested
to know of how the lifeless matter becnme plive for the first times
It has been one of the most baffling problems of the seientists
snd ghiloso?h@ts of sll the sgess Selentists now kuow that multie
aselinlsr orgenisme evolved from the samell unicelluler iife forms
and tuair~origin is deted some 256 to 3 bililon yoers cfoe HMosU
of the scientiste slso agree with the idea that in pll probsbi lity
this conversio: of 1lifeless meberiasl iuto living forms took plsce

on this esrths

With the dovelopment of mieroscopes and perfection of wne
technique of sterilizstion the old concept of Spombsneous Generatlon
wos discerded and s nev theory known as Moleculsr of thmicﬁl

Bvolution wes introduced to explein how the first ile“bs‘might
hov® ferme§ for tye first time ou the then otherwise lifeless esths
Profgap in of Rusele e Profs Calvin of the States are the ghief
exgbn&ﬁ$ 
_ | of Molecular Bvolution suggects that first e
series of J” ' }l trﬁnsfoﬂmatiuns were tezing plrce on the esrth
resulting in t feﬂnatian of certsin spocific moleculess hese

were sub&equ@utly unimiaed fhr the formation of sne eariicet cel&so_fi :
’:,term evolution for tﬁese ca@miaql Graasformnticf wne used with

ume uuuermtnnﬁing tiint o8 more sud more sultebio molecules for tpe

formation of the eorliest Mving forms were being formed from lese
suitshls moleeu&oe some sort of evoiu&ia mey be aoncelived in uhasa

greoessaaa




Hovever, the use of the Cerm moleculer evolution erested scme
misunderstending in the minds of scientiste in perticular end publie
in genersls Evolution se we know iu its true cense Cen only teke
pirce when there is » system which cen duplicete snd if thie systen
is slightly modified by its envirpmment or due to the iuperfeat
mechenism of duplicstion resulting in slightly diiferent systen
then this nev oystem ¢an mlso duplicpbes Without a clesr understanding
of these idess the use of the term evolution ¢cen ceuse confusion snd

this 18 sctunlly the csse Leree

What the sclentiste vere sotually seerohing on the name of
the amgin@wﬁ@at ldving forme wes the process of formation of
such moleculsr mesociations which were sble to duplicete snd adept
and by introducing the term moleculsr evolution it is gssumed
that such systems of mebior were slresdy fin existence even belore

the first living systems were sotuslly formed for the first times

The idee of Moleculer Bvolution hed one good result and thet
isy scientiste started working on ablogensis lecey sepreh of the
comlitions in which the ccmpounds which are present in the cell under
fisturesl conditione are synthesiseds This was sn important progrescive |
step in the investigation of the problem of origin of life boocsuse
before the goneept of molecular evolution wee introduced Exkmumk
seientiste G4d not koow from where to begin the iunvestigstion of the
probles of &if@-ggnm&b

buricg the last two de¢sdes gonsidersble progress hes Leen

mpde in sesrohing out the couditions which help the synthesis of
¢ompounis of blol glcel interest in nstures Starting from » few
orgruie ami imrnga molecuies sud those sourdes of energies wWhich
wers maﬁ.hblo i the preblologionl eras of the esrth, scientists




3 3 3
susgeoded in synthesising smino seids, peptides, mucleis eeid Deges
sxd pentosess The sources of energies used in Lhese protesses are
goler pPodistions ond sunlight, rediosctivity, eleetric discharges
and voloenple heste Amongst these the former two must heve been
generslly svailable through out the surfaee of the esrth snd the
lstier twe weore most probebly of shenomensl type snd were gvallable

only in certein zones sk b certein times

Bahedur synthesised smino s0ids and peptides in sterilised
sguecus mixtures conbesining organic sabstenges snd inorgatiio V
antalyste by exposirg the mixbures Lo sunlighte Miller enphessisced
the role of eleetrie discherge ond Fox lsid Stress on tie volsangie
hent for the syntiesis of sming poids end sminoe solde exd peptides
respectivelys Oro snd Fonnamperums msfie notable contributions
in ablogenesis of nuoleie seid bmses and nuclectidess

Though ebiogensis thus mede considergble progress during last
two decedes thefgw;bm of 14fe synthesie wee still {ar off and
no body knew as bow snd under what cowditions these molesules formed
the first e.-.f.m ayst@m This sbiogenic epprosch 1tself hed s fow
desd endss ALl we knou st nrpsent sbout the lving forums is
through the cells which themselves heve undergons evolution for
4t loebt Ze5 to 8 billlon yeerss OLuring this long spen of Bme
there must have been changes not only in ite eytologiosl detells
but alsc in ite chemiesl sopositioks The vasie cousiderstion
in she sblogenic ac rosch 16 thet the esrliest cells were meie of
the seme msbteripls which sre resent even in the rrecentelsy cell
and Bhis itself is not p very ressonsble oonsiderstion snd 1% is

equally possible thet the esrliest cells might have been formed

from entirely different compoundis snd the chemical constituents of
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presentelisy cells were formed inside the cell itesell during the

course of 1ts evolutions

Since last two degeles grent strese is slso lnid on the study
of inter moloculsr forges snd other fesotors wiich esu oonteribute
towerds keeping = group of molecules held togather in te form of
o moleculsr ascogistion, for at leest 1t 18 gertsin that 1ife must
heave origineted in some such molodulsr gescoliabion. The resson
for these molaculsr coning together in scwe specifie potitern o
ehow the sroperSics of Wologlael ordery thus vegomtt the woslt

igportent sescet of the mroblem of Origin of 1ifes

Operin hes beon investigeting costervante pertigles since

last three ecaedes snd he is of the opinlon that 1life originested e
cosservete perticles. Coscervetes sre perticles in bétween colloldel
and orecipitate eteges These sre Smell nggregetes of molecules of
irreguler shape hoving o pertial electric chafge. These pnirticles
thus retein their individuslity for sometimes. Oune of the methods
of prepsving soscervate particles ig to boil gum arsbic snd gelatine
with a Httle water and subsequently pouring the mixture in emsess of
waters Operin observed tiat undec specific conditious gongervele
partioles shovw growth and multiplicetions He is iuvestigeting

the chenges in the nrorerties of the substonses when zade 1ato
conoervate particles or incorporeted in other cesgervate particless
Operin is trying %o induce the properties of bilologlicel order in
these perticlos by incorporsting different chemicaloe

Pox of UsSele is working oo n type of partioles called
mierospheres which are produced by boiling thermal peptides in
water for one minute end ecooling the mixtures Suell sphericel
partigles seps-ste out which hove s boundery walle These perticles
~re brittls 4n nsture swell in certein salt eolutions snd dissolve




out in othores

In May 1063 Bahidur synthesised particles called Jeowonn
thereby mesndng particles of life; under speoific chemical environe
ments These narticles sre capsble of growthy reproduction by
budding ond have metebolie sctivitys Jecwanut heve been prepered
from o vardty of materisls inecluding peptides photoshenmicelly
syathesised in sgueous mixtures ant thermpl peptides e snconium
molybiste complex snd even with nommproteinous mnterisles These
if prepsred from peptides photochemicelly synthesiseC, have o number
of natursl asino scids present ss peptides, have sugars as ribose,

desoxy ribose, glucose sud fructose snd purines ss odenine snd

gusnine together with » number of organie seidse The body material

of these Jecwsma heve phosphatace snd esterase sotivitiess These
sarticlos hove gompliceted internel strugture and these Gal be
steined with biologliesl dyoss Moreover, the phenomens of growthy
aultiplication and metabolic setivity are obeerved in the seome
environnental nedius without sny need of using sny epecific chemicel
to effeat these functions snd Jecwsnn can be subscultured in @@mma‘
media, like any microeorgenicme DBahadur suggested that life
originated se Joousnu perticles which on subseguent evolution

prpduced the prosent cellular lifes

Confirming the observastions of Bshedur on his work on
Jeewsnnt in 1965 sn eminent English exoblologist, Dre HeleBriggs
wrote in the July issue of the journsl Spece f£iight, thet varticles
like Jecwsmn were formed in large number in the ogosne of the
prinitive earth when they got irradisted by sunlight and is entirely
peobable Shat Jecusma were the immediste precursor of the selluler
lifes
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In 1966 Fox also reported the phenomenon of growth snd
aaltiplicstion by budding in his miercspheres in the report 056 of
the Institute of Moleculer Evelution of Memi Universitys

The forces snd featore affeating the gynbhesis of molesuler

assooletion with the mropertiece of blologicel order alesg started

begoming olesr Shough s lot of work hes still to be done in sthia
dircgtions Rocording o Schroedinger stom is the germ of solide
There pre tuo weys in wiich atoms snd molecules of » solid cen be
arrsigeds One ig the pericdice srrargenent Tormi:g the solilds known
as arysteliine materiale The other is the unpordodic srrangement
resulting in smorphous slate. Dowever there csn be ¢ third stsge
of arrengenent of etome in o solld in MEx between these two stabosy
which may be ¢alled ss semlperiodic errsngements If the atoms are
prranged 4o thie cemiperdodio feshiong 1t will result 4in faulty

or irregulsr strugtures which though tries to eschieve the form of

g cryatel yot falls to do s0. The esrliest living systems were
moet probably formed ne some such semiperiodie structure or
defective irregulsr orystals from molecules which were of materiasls
of viegous consistency =nd were losded with lsrge number of

groups snd sscocieted molecules resulting in morphologionl looking
objectes The zulding foree Ew;&m foraption of sugh strugturece
would hewe been the effort of this group of molegules amcldoving

e spsgioeenergetic pettern reprecenting the stste of minimam energye
In these structures severasl molegules wvere held togethar by various
intermolecular forces and thie complicated molecular mesh sterted
showing the properties of Mologicesl order vhen certein conditions
vere gatisfieds The negescary conditions have been diccuss ed in

detell by Bahedure
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This poses an interesting probieme Cen every plege of
under the spegific conditions show the rroperties of blological
order or sre life snd living forms the monopoly of protein kfs like
maberials onlys Bahofur and Rengeneysid 'old thet matbor hes
inherent properties of multiplicstion snd adeptebl 1Aty and because
of these proserties of matier iving systems were syntheelsed,
le Chstelier's Pringiple snd the quantum meshanicel resonsnse
speclal stebility forge are the expressions of these properties
of adeplability snd duplicetion of the mat.er respectivelys
hecording Go themy if s system of matter in equilibrium is subjected
0 ¢ constraint s qhenge oca urs if posseible of & type eé that
the constreint is partisily sniulled aﬁ?% synthesis of 2 molecule
under spproprinte enm@it&g:mﬁ;@mmaxm 8bable synthesised strugturee
of those forus which are alreedy in existence will be more than the
obhor synthesiseble probsble structures st the same thermodynenmic

lovel sud needing seme smount of energy of sotivations

This ides donmends the synthesis of such molesulsr surustures
wideh ghould shovw the properties of blological order yet uay be made
of materisls quite different from what is present in the precentedsy
¢ells One such golesulsr sscoclation kunown se cuprous oxide Jeowani
has Leen synthesised by Dahsafur snd soeworkerse These particles hove

43
about @Ap@r gent conpery 4 per cent corbon sid sbout 0u3 percent

mitrogens Other than these the narticles conteln blological
minersls snd molybistes They have bouncary wall snd complicated
intornsl strusture and the material constituting these show catalase
a0Pivity wh oh 16 destroyed on hesting. These particles gre

devold of andng sclidsy peptides and proteinss




Fecently morphological looking objects heve been reported
in carbonsgecus chonditds. Urey and Hogy suggest that thes sre
forms of extresterrestriel livings. Some consider these a8 mineral
greoules or Serrestripl infestions The serticles ere called
orgenised elementse The importent point is that these heve
high concent'sticon of iron, nickel end chlorine and sre devold of
protelne Thess particles heve morphologicsl spoearances

o Oobe 1963 Rusgiesn soientist Kelendsltov veported the synthesd
of gelis which nve zmorphologicel look and show the preperties of
grovth and muitipiicetions However these two do not contein the
asuel constituents of She prosenltelay cells It has boen n mabier
of genaral cbeepvation thet meny minersls of the esrth show presenge
of morphological locking objesrs end these sre considered =8 minersl
growmiss st no importsnce is atteched $¢ them from the point of
view of origin of lifes

4

In the asbove beck ground 1t appesrs Shat under certain specific |
gouditions morphologicel looking objects or molesulsr sssociestions
result from & veriety of minersls snd orgenic substengess Under
suitnile conditions, wiich mow ern be concelved, Iife origineted
in some such molesuler a&amsﬂam In these tma 1&@?@&& pro: ;eruiea

' of mﬁw ﬂm wneaum i edsrst%mnty e"-esmt.w axﬁ
resulted in objocts onpable of growth, maltiplication snd metabolie

astivitys If the ::ms-ém coxditions remsined fayourable for e
ong time ond chenoed only slowly, these oﬂgeata eould under go
evolution Fesulting ia more »nd more gomplicoted forms of lifes

The synthocis of such molesulsr sscockations have beon schieved
el theso are the Jeowrtlle ‘




